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$h» the Interior of Plant?. Letter II. Ry Jl tri. A«XC9 

Ibbetbow. 

To Mr. NICHOLSON, 

SIR, 

1 Shall now giyfe a regular history of bods, and their man* 
Ber of growing, as it has been hinted to me, that the sketch 
I gave in my last Was not sufficiently explanatory and aihple, 
considering the importance of the subject to botany, its 
novelty, and bow little the real formation of the interior of 
plants is understood. It is certain, that the diligence of 
gardeners has^far exceeded the labour Of physiologists in 
this respect, and established first from accident, and then 
from practical experience, many rules, which should have 
befti suggested and taught by the philosophers df botany; 
"but I believe tbe scientific part of this science seldom travel# 
as fast as the practical,., and that it is Usually left for the 
former to account for the reason*why the process is good or 
bad, after it has been thoroughly established, feot this 
maf not always be tbe case; when once We have a thorough 
knowledge of the M interior formation of plant* 9 ’, the sci* 
•Toi-XXIX, No. 131.— Mat, ltlj. ft mtifis 
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its taro precede, and enforce rules for gar* 

denjn^*/ 

' ^TSWf'sre three sorts of buds; flower buds, leaf and 
'jyK^^^uds, and leaf bods only. The leaf bud I shall pais 
VSftftor the preseut, as it differ* so essentially from the rest, 
while the other two are so closely approximated to each other, 
and the alteration so trifling, that I shall conaid$r them as 
>, one, and show at the end of this leUer how they differ. 
\ Putting therefore tjie former distinction out of the question, 
j * we will establish another difference of buds, to make thep* 
tb history the more intelligible; dividing them into four parts, 

difference l»t# The buds of trees, shrubs, and some shrubs that are 
of buds. perennial; which plants have the line of life running into 
every part next the pith, and equally shooting; the bud on 
that line, whether in the middle stem, the branch, or the ‘ 


Formation of 
the buds of 
trees, dec. 


twig; and forming the bud by a knot, as soon as the plunt 
has done seeding. 

gd, The root buds, or those the buds of which reshoot 
from tb* root each year, as in all annuals or herbaceous 
plants, where the stem dies down. 

fld. Palmate buds, that is, buds of palms, grasses, arums, 
&c., which shoot their buds just before flowering, and give 
therefore (preceding that time) no proof of possessing any 
buds, having no principle or middle stem. 

4th, The buds which grow in bulbous roots, which shoot 
tip when near the time of flowering, exactly like the last, 
except that they have a stem. 

To return to the explanation of the first species: I 
hare mentioned, that in all trees and plants of this kind, 
the line of life invariably follows one couriq in every part 
of the plant; the difficulties buds have to encounter are 
therefore'exactly proportioned to the situation in which 
they are found, they have hardly any wood to past in 
fresh twigs; in the shoots of the preceding years, they 
hare more; and in older branches still a larger propor¬ 
tion of wood to trarel through; but in the trunk of the 
tree it l>ecome» a eery beautiful and amusing spectacle t* 
behold the ease with which nature has arranged all for the 
perfect accomplishment of her work. Trees and shrubs 
prefer shooting their buds just opposite the leaf, that itjnay 
protect and support it in its cradle. In most trees the buds 


begin 
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begin to'ihoot a* soon *s the seed is perfected; itgfheir form* 

4 knot ou the line of life, breaking the two ends Beareit the 
wood, each of these ends generally becomes a sepstate bud, 
and generates albumen all round it. while the old wood .(as 
I hate before shown) forms w.sauked passage for tbahuds 
to travel on to their different cradles in the bark. 

The bud ifcelf consists of the knot; a little albumen; two 
*or three leaves; which may well be denominated cotyledons, 
as they are literally what cotyledons ajp in the seed, un¬ 
formed leaves,'covering the new and teader shoot, themselves 
distorted and hurt by confinement, and, if long retained by 
bad weather in the bud, the aeminal leaves will increase as 
in the seed. Over these it a scale;, and this is all I have 
ever heen able to find in the bad of a tree, or shrub, before 
it arrives at its Intended destination; afterward it gets leaves 
from the baric, and more scales from tbe rind to protect it 
from the cold. 

The second sort of btid is that found in herbaceous and 2d iort of bud. 
annual plants, as all sorts of culinary vegetables, 4pe. Here 
the line of life runs withiu the pith, and is not so easily 
traced; in many plants it crosses at every new shoot, and 
stops the pith; in others, it meanders within tbe pith in 
different branches, running up with each bud: but in all the 
knot for the bud is formed within the boundary of the pith: 
in some a number of buds follow in a string, in others, little 
bunches of buds shoot together. In the ranunoulua, poten- 
tilla, tormentilla, &c. f the contrivance is admirable; instead 
of generating a quantity of albumen to each bud, a large 
row of new wood is formed at the edge of the pith, in which 
all the buds Jre inflated, and then they can hardly be said 
to have any resting place or cradle: since they almost com¬ 
plete their form as they are pushing on to the exterior, and 
tUe wood being slight and made with divisions, which favour 
the exit of the buds, which are but formed in the root, till 
the growth of the branches transfers the line of life to a 
higher point: they then proceed from that part as in all. 
other plants. ... 

yhe third are the palmate buds. This tribe of plants, sdiortafbu*. 
frgm having no stem, naturaHy adopts another mode of 
growth; but it is simple and admirably accords with the 

B 4 others. 
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Mkrt. fafe whole plant i* formed of l«ns t tilt f^Wbtfng 
fitne, aokfit the root, (which in every mpect 'greet witjt 
Other plant*, having the tfcme divisions between the root 
ipxMtevi*, afc I dtefeohd between the root and stem in 
'other plants, nod which I called the grand obstruction): hat 
when the time arrives forth# plants to becortfe prolific, there 
rent up from fte ibot a slender thread, at fifst like pack- 
thread, within the axil of the leaf, and under the cuticle* 
This by d eg r ees instate* It is composed of-mony little pap* 
dels of the germe or bads, in each of which it theftnot of the 
tine of life. As they rise, they enlarge, till, too much swelled 
fhr confinement, they burst forth into flowers; appearing to 
grow fttotn the loaf: bat tSey have in reatity no connexion 
with it, except that of boYrowing from k the spiral and nou¬ 
rishing vessels, which run into the corolla. I have traced the 
palm when just j^ing to flower: forthbogh from the want of 
air in the hothouse, it had never flowered, yet the buds were 
within. 1 found more id the root just ready to run up, and 
some half way; it is exactly made like the grasses, and like 
the arums, Arid every plant of that kind which has no stem : 
bat in palms it is impossible to know all this without dissect¬ 
ing one. This order of plants flowers in various ways, but 
generally, at the top of the plant. The grasses carry up 
their diminutive buds through the flower stalk, one by one, 
with the Due of life. In the arums it is very easy to trace 
the buds, but they increase more and in a quicker manner 
than in roost of this class. 

r 

,4thsorts/bud. My fourth sort of bud is confined within a bulbous root. 

This explains itself; it begins at the root, and completes its 
form, more than is usual in any other plant, Accept those of 
the ranunculus tribe. Before it leaves the root all its parts 
are generally designed; they only enlarge, and the peduncle 
' grows and raises them to view, having the bud at the top, 
henCe the histories of the flowers to be found within the 


* 


b*1b. There are many however, that by no means resemble 
**fchat they Ore to be, any mpro than many germcs,when first 
concealed in the bud; because the parts are yet seldom 
- proportioned to each other. The Tulip and b/ucinth^are 
peculiarly perfect-in ifta btilK, # ■ 

I have now given a simple account, sufficient to makagll 

understand 
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undmt^nd the nature and progress of buck in pfcpt*, ; 
exceptthe cryptogam im and water-plants. Tbet4I &tn deeply 
studying 3 and 1 flitter myself it will not be lopghefore i 
•hull be able to complete my sketch in this respett-»-I shall New practices 
now endeavour to account for'the cstrte of the succeeding ^ e ar<Ienia €- 
of vartau mean* lately adopted kt fcahfcmng, aqd show the 
reason that success attends Mich practices. All that For-Why For- 
# »yth did to old trees, was to take from them the rotten ^^ d ™ etho4 
part, which wholly checked the growth of the* albumen, 
by shaking dp the juices, which shouWkhave produced it: 
ftot the sip*dace returned to its usual office, forming the 
new wood, or 4thumen| gave an increased vigour to the line 
of life, which, when the rotten part was cut away, had room 
to shoot afresh, and by a quicker circulation of the sap re¬ 
newed the Vigour of every part of the plant. Scarcely has 
the yeuT power to ran its usual circle, before a tree so rearti- 
mated will begin tashoot at the very heart; the little pith 
to be found in so old a tree can hardly raise moisture 
enough for the innumerable buds, which form in every part, 
flnthe line rf life; beginning at the dilapidated parlCaed soon 
communicating to all the rest. It is astonishing what good may 
be done, by thus now and then paring away a part, that ap¬ 
pears to be beginning to decay: but then it must be rut with 
great care, and covered with the plaster ordered by Forsyth, 
which is excellent; and not left to contract the rot. The The present 
dried stomp of a tree, or the remains of a brake/* limb, tive to the 
may fn a very few years (by this management^ be the source 
of new shoots, more than equal to those before lost; and 
though I believe with that philosophic observer Mr. Knight, 
that there is a term of life and vigour, beyoud which a tree 
cannot puss: yet it is certain, that it is a very ancient time, 
aud that almost all our trees die from careless inattention, 
and probably at half their proper age. 

*There is a strange idea universally spread among physio- Skp In a tree 
to gists, arising (I must think) from our ignorance of the in- neTer ,u t‘ 
terior formation of plants, but universally received as a 
truth; that as wood grows ul<^ it contracts in form, till all 
the passages <rf the fluids are stopped, and it remains in- a 
kiftd of torpid*State, till it'dies. This idea appears to me 
to he so contradicted by ail ! bare seen in nature* by my 
• hourly 
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hourly ttttdy of the disorder* in plants, end fey the consider? 
atiori of thrft sort of life which plants possess, that' I atn 
▼ery anxious to show the fallacy of it. Wood oni* reduced 
to thi* state (it stands to reason) could never again recover; 
it could never throw out btidk, it could never again be m- 
stored to a regular rising of the sap; for the vessel! are so 
•mall, that, once choked, u would require a mjracle indeed 
to open them; and yet it is well known, that a 'tree tpay, 
be restored to almost pristine vigour, by a little cutting and 
care: and then, so fir from being in a fixed state, every ves? 
sel of the wood must be moved out of its place, must bend 
in one way or other for the exit qf thp burls, the juices must 
be so plentiful (the sap in particular) as to form albumen to' 
engender and accompany all those buds. Where then is its 
Parti between torpidity ? It is true, that, the oldqr wood grows, the more 
the vessels j| compressed ; but it is the middle part between the vee- 

fwnprftocd by 1 • * 

health. sels, that is reduced. A very simple proof may b* given of 
this, by cutting the oldest piece of wood, that cap be found 
in a Ijvi g tree, and placing it in the fire: the quantity of 
sap, which runs from each separate vessel, bubbling and 
spouting out a* soon as the heat acts, will quickly sho# 
how full of sap the oldest vessels are. But this very com¬ 
pression only more strongly proves the health and strength 
of the tree; it quickens the circulation of the juices by 
pressing the bastard pipes against the sap vessels, and thus 
gives mcreaseJ vigour to the tree, 1 will be bouud to say; 
tbat the passage of the vessels was never suspended in a plant, 
without causing the gangrene directly, and very soon 
death*. To pro\e, that 1 am not too hasty in this assertion, 

1 will simply show the generul manner of the ^eath of trees, 
when they die naturally, and without accident. 4 Tfce first 
appearance of sickness is the hanging down of the branch?* 
and leaves: this is followed by a sweetness pervading all the 
different juices of the plaut, attracting every species qf insect, 
which boon cover and spoil the leaves with their'filth: then 
Jitile divisions of the wood (grown weaker than thereat) burst 
their vessels, and begin a soft of rot, which increases daily: 

Wires, which attach'the leaves to the stem, begin 

f • I .. * * « 


Death of s 

tree. 


' • • Xh’w U p*cul\|dy thp ca»6; tbit ttnost tU disorders of tr«j 
mm-from a stoppage of the circulation in different part*.* 

" t*Q 



QJf THE UtTEKJO* OF PLANTS. 

f •• m * • * • 

* 

to grow brittle, and tjieircases.to crack: the nourishing ve*« 
eels round them, decay, and the first wind, of course, takes, 
off the leayes# and the next circuinstauce in generally the 
death of the v line of life;which, wh« n once it begins 1 6 be 
affected, toon bursts, turns blacjt and dies: this spreads <ta 
increased sweetness over the plant, by the juices of the line; 
which, though often bitter, are luscious, and tempt the 
worm, prod) this tiq>e nothing can save the tree, though 
*the bark and rind may still sho>v some green; nay, 1 have 
kqown a fine day burst the leaf-buds, no little has the leaf to 
do wtfh the plant, but they are soon gone; and the remain¬ 
der sinks to torpidity and death. I have watched many 
trees from the first to the lust in this way, and taken down 
their symptoms as they increased, by cutting branches, and 
thus judging of the progress of the evil; but if at the first 
appearance of it, care had been taken, the tree had been dug 
round, and a little dressing thrown with fresh earth; and if 
the disorder continued, and showed in any particular spot; 
hud this been cut away, and managed a£ mentioned above # 
for to excite to fresh action is every thing in a plant, and air To exciis to 
and light if possible let to it by cutting down any rubbish that 
impeded it, tpany trees might beaayvd, apd much wood re- plan, 
pforedtp the country. Light is certainly the most ueee»tary 
desideratum to plants. It is painful to see how trees will 
twist their branches in search of it, and perhaps be disap- 

* y 

pointed ut last. A tree is therefore so far from dying by 
too much compression, that this is always a sign of health ; 
as the spreading out and growing irregular in the branches 
is a sign of sickness. But I must dwell on this subject hq 
longer, | 

1 mentioned, that when a bud ip protruded, a kn6t is The braking 
formed on the liue of life, which is broken, and th* two ends of in# lin* of 
form buds. All that is necessary therefore to form a bod is, ***** 
t« divide the Hiie of life; this gardeners have learned to do, 
by cutting a gash in the place they mean to make prolific. 

They then not only divide the ttue, but they also separate 
the wood, which hastens the bud, as it has not to prepare the 
wood tor Us exit from the plant. This very much quickens 
the business ; but then there is evident danger in the doing 
ft, Jn tty: $r§t place many bods may be destroyed in theft 
.. ' "■ ’ ‘ 






formi bud*. 


Piffrrme* of 
the fl >wcr buJ 
and mixed 
bud. 


Various juic'f 
of the tree 

Olwys keep * 
Upanuo. 


ax rfr mitno* nr ruytt; 

finger *hocld therefore be pi-we d etf e)» the pert^' 
ta,be well tMrrotl th*t there is do brabofa on the p<Snt of 
•hooting;. the bod will be feit a® sobn it the batft tod ririd 
bate made a pocket or bed for it* reception, #bich it doot 
before the bod it half waf ota ita journey: then a platter 
thould.be prepared to coter'the gush, without pdetiiog tt 
too clot*, but taking care to guard it well from the air, let* 
say obould get in and cause a fox, more easily gained than: 
cored. I have often found a bit of bladder, placed under 
the plaster, a better preservative tbau any thing else, if per®. 
fc#ly ejean, and free from all gense. 

X promised at the conclusion of thit letter to show the 
difference of the flower bud, aud the leaf and flower btjd^ 
which is very titfhng. They bptb come from the same 
place—the line of life—and both in the tame manner. In 
the mixed bud* when arrived a 1 it* cradle* the rudiment of 
the (lower stops while the leaf is weaving. The .first ha* 
also, somflew leases to cpmpbele, and many scales. The . 
female py pistil pf both was a rude mas* containing the 
feeda^jpt no* begins to take its proper form; while the 
m&)?b, all joined together, and proceeding from the wood, 
fre completely fashioned. The scales in the mean time are , 
growing to cover it thoroughly, and rapst buds have a <junA 
tity pf their juices (that is the blood of the plant) lying be* 
twe^uji the several covert, a* a sort pf resin, to protect it froa* 
the air.and cold, of which it is now very susceptible. In the 
mixecj bud, the leaves always are finished at the top, before 
thrower, even where the flowpr comes out first, to prevent 
the matter of the leaf, or mixing with the juices of tbeflower; 
a is peculiarly evinced thr< ughoutithe *hpl*for- 

m%lioi^ 4 $f plants; and w^icb it it wonderful |o inf phytio» 
logit«£ apt observed, since their whole make it founded 
on keeping all their juices perfectly *«•? 

pajaie. . J^Qr this ^reason all the vegetable wprW is formed 
cylinder, withi* qrlinder; and, when there are holes, they 
aretp contrived, that nothing bqt air caa enter them. ~i 
•hJljfo^eictipplify this by delineations of the passage * 
Jje^ee^ttyB ftem and, t^e peduncle 5 *hicb plainly show 
how •troq'ljJ#* principle is maintained in every .instance, 

^ncLbowjlitfle therefore wo 00* judge ofr the effect of the •* 

* • • • . 

juice*. 
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j uices when we’ iux the® *!1 together. Ailo w A«teaf 
I have to my lust letter idid, it is begun tfncffinisfcd in the 
bsHc* It is mdeftd a history in itself, and one of the most 
wonderful 1 know.* There is so much pressing, rolling,and 
weaving, that I have constantly viewed it with fresh astonish- 
nrent; for after being*wove«i with all its parts loose and Forsnatioas of 
9 peo, and all the ends hinging to it, like a piece of cloth lhe ^ buA - 
fresh from the Iqpm, it is folded anew, rolled in a particuliJ’ 

„ manner, ond laid in a liquid; then unrolled, and agsift 
folded in another munner, and pressed in the bud; and this 
is repeated several times, till by degrees losing at) its ends, it 
is prepared for making the edges, which is the most curious 
part of all, I have already detailed this m my first letter, 
and shall not therefore repeat it, bat only say, that the \Ht 
buds of those plai ts, which have no stem, are formed within 
the bosom of the other leaves, joined to one end of (be ca- 
ti< le, not in the root. I have much to say on this subject', 
but it must be in aupther letter, and one w(iich is restrained 
to leaves alone, 

•Pmust now say a few words on a subject I have long de- Whrtherthm 
fefred touching upon, but which 1 hare not the less studied; arc r 7 u / n * n f 
indeed I hardly know pue that has lately engrossed so much npornot? 
of aiy thoughts; I mean, ‘‘whether there is, or is npt, a cir¬ 
culation of sap through plants.” Alter the most mature in- 
qoiry, the most exact reseurch, I cannot discover the slightest 
TeSson for believing, that it takes place even in trees; on the 
contrary, the mpst potent arguments, drawn from the very 
ndtureof the vegetable tribe, militate against it. That there 
isu regular pas^ige upwards for the me of thfsap,po one de¬ 
nies; but returfiog vessels from the head of the plant to the 
root 4-must think a fallacy; arising from tbftt Unfortunate 
comparison established between the animal and Vegetable 
worjd, which was well enbugh iu the first birth of both,’ bd* 
has been carried in my opinion to a false and blamable ex¬ 
tent. Can any thiug be more unlike animal fife, than the 
fhooling of the buds? This wifi, X think', more plainly ap¬ 
pear, ^drawing a comparison between thfcfunctions tffhotV 
—*» an annual constant Motion is riecessasy to circulate tfie fcy too 
blooS; it* juice* formed in the body itottf’ffein tfie dif- b r 

, fcrynt feecrettoaa f‘WKefi, (but I do ndt'taScmfttf'an*. 
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jS^lNg. 9, A leaf bed, where m l>*e of life i» to be foond. 

Mixed bad, of the apricot, ia which tb* flower 
^®'i*«plcteiy separated from the I eat dp the female; *i 
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Ii The manner in which Ifceiaaf bads grow in tho 
yabMte bods*. Each spiral taro AMlfcts a sapaiate bud.. 

. * '•' •.rig. 6. A catting of the poteatilU; thawing the ‘circular 
•f albumen, in which the bud* are farmed. 1 have 
h ririeefound.o tut Dumber ef aenuai* formed in thip mtn* 
Mr; that it, h*tiu£tj*e rieenlar dee of albumen with ip 

the pith, iu'which the bud*a« Tery much formed,--: 
A sort of screw formed atMfce end of n^aaj' 
shooUp which arc cradles for buds* -mF 


OijertTflr«o»i on Ike Hypothesis, which refers chemical Jjflt*. 
\ mty to the electrical Energies of the Particles of Matt fa 
,f * By J. D. Mat cock, £ 45.. Commutwated by, ,tf 
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MV. Da«r> Serf; L Ir JIOM *h« consideration of an uDportadtt'land! 
hypothesis of interesting srijfea of phenomena f, Mr. Davy ha* throw a 


J%g>+ TMsSsety, in Wf nearly iu present form, w»6 r*»d lo.d»*» 0 gs«* 
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ai< ji»lM l u pi j M h jfrj w i m l. dBai* «b4 4**&M '+***<& 
tn0Ufjm Hw tb if :**#* tf4 .hu n»ty ttgauoaaf^^ 

* <«*»oui*d ges«JL.*ppfe*t^n of tb»w&£ 

tiple- TWslyp*hcw» proposed by its author in the fcrt}' 
of a question* has beta too haatflj admitted, by tame at 
to established do&rine; apd speculations have been founded 
% ao it, which lctd to the matt extensive and unexpected 
conclusions. 

• The precipitate adoption of this hypothec^ jeems to httVe Electrical state 
1 arisen principally from the imperfect and confused notions 
commonly prevailing in respect to electrical phenomej^ 

I therefore deem it necessary, before proceeding to disqpsq 
the question proposed by Mr. Davy, to btate such of ||£ 

. principal phenomena of electricity, as may unequivocWy 
define in what sense we are to understand the terms electri¬ 
cal stifte, and electrical energy—terms which will often oo- 
cur in the following pages; and which are to be esteemed 
synonimous; both being employed to denote a certain state 
of existence of bodies, i* which peculiar phenomena are 
WiMtd. 


Bodies are said to be in different electrical states, or to Di ff e r witacd 
!«• dissimilar electrical energies, when they attract each 
Other: their electrical states or encigies are said to be si¬ 
milar, when they repel each other. But we are to keep in 
mind, that these electrical attractions and repulsions are, in 
their effects, distinct from the attractions and repulsions, 
which bodies ordinarily evince* Two cork balls, suspended Action* pro* 
by silk lines, will indicate attraction or repulsion, accord- duced lhcsK 
bqjly as they maj be in different or similar electrical states; 
ttd in either case, the motions arising in the balls will be 
in direct opposition to such as tuke place in consequence 
bf the law of gravitation -.—they will be diametrically con¬ 
trary *to those which appear in the action of the poodu~ 
turn. 


qttccikm ww: «* Whether are the phenomena produced in the rlpcoOi 
>srtti®o of Wb by galvanism $apablt of beui- explained on the uuaL^ 
'^princlp|ff of clumlcal atiracikmj or do they seem to establish tbp ^ 
theory, that chemieat phenomena depend entuely on the electrical enei- 
Jim mJT the panicles of matter *• 


Wtoi 
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' ; V-Wfai’foiifls ire attracted, in cdnaequeoce of mdjffertaee 
S* Wieir electricaf states, and corge into contact* at within** 
tertain degree of proximity* earh wf* them acquires m new 
•lectrical state* ar.d the new electrical states are found to 
ke simitar! for between the bodies there is now exerted a 
xepellent force. The operation, by which difference of 
Mectrical state is destroyed, it eery frequently attended by # 
the emission of light, a crackling noise, a peculiar smell, 
See# The property, by which a body is brought to the' 
lime electrical state as that of surrounding bodies, is termed * 
the conducting power, and is very various in different sub* 
stances. Metals have the greatest, sealing wax and glass 
the least conducting force. 

Ym la their Bodies may, on account of their electrical states, attract • 
or repel each other with varto is degrees of force; we there* 
fore conclude, that various degrees of difference In the 
.electrical states of attracting bodies exist; and that the 
electrical states of re^llent bodies vary in different degrees 
from the electrical state of surrounding bodies. 

The same ope* When two dissimilar bodies are subjected to the same 
ration produce! operation, the electrical state produced in the one is more 
SSTtfcctsT ** * PHB different from that excited in the other. The same 
operation, indeed, not unfrequently appears to be the causa 
of diametrically opposite effects, when applied to dissimilar 
bodies. If a glass rod, and & rod of sealing wax* be excited 
by friction, and their electrical states be communicated to 
two insulated balls, which may be represented by the sign# 
A and B: both lhe*e hulls will exert an attractive force on 
the surrounding bodies: but A will more powerfully attract 
those bodies, which have been in contact with B; and nice 
tttrsa B those, which have been in contact with A, .than 
those which remain in their natural state. From this fact 
we learn, that the sealing wnx and the glass differ left from 
surrounding bodies, in their electrical states, than they do, 
in this respect, fiom one another: and consequently, that 
the friction had produced opposite effect* on them. 4 Is 
(fcttsdmtfimlhe theory of T)r. Franklin, an electric fluid is supposed 
to be accumulated in *he gla*s, and dissipated in the seal^ 
fog wax. Admitting the existence of an eleciric fluid, it 
would seem to follow, that, if it be accumulated m tHo 



OK CRITICAL AFFINITY. ' |J 

* - I % 

gifts* it must b# dissipated in the sealing wasr: trtit as far^ 

« my knowledge goes* it has never been determined, that 
it it in the glass* and not in the sealing wax* that the acco* 
mulation takes place. I mention so reach of the theory 
Dr. Franklin* not with an-intention of entering into a dc* 
fence or refutation of its principles, but rather to point oat 
, the origin of (he terms positive and negative* plus and 
re mas, as applied to the electrical states of bodies. I con- 
"tinue to employ these expressions, as it would be difficult 
at present to invent others freer than they are from hypo* 
thesis* 

It is important to remark, that the phenomena* which A body, to 
have been enumerated, do not occur in every efcctrified ^ r . # j^ sof 
body* That signs of electricity be evinced* it is essentially should be tw 
requisite,that the electrified body be in astute of proximity another irfV ' 
with other bodies electrified in a different manner*—1 in9U- dlfler#nl 
lated one of Bonnet** electrometers•, and, by a bent wire, 
connected the foot and the plate of the instrument. When 
I electrified this wire, n momentary and extremely trifling 
effect was produced on the gold leaves; but they returned 
to their natural position, although the whole apparatus was 
Vept by one experiment in a state highly positive, by ano¬ 
ther in a state highly negative. The repulsion, when duly 
established, appeared to be equal between the gold leaves, 
and between the gold leaves and the tin foil. Had either 
the gold leaves or the tin foil been alone electrified, the 
effect* as is well known, would have been a separation of 
.the gold leaves. .From this experiment it also appears, that 
^>ur Barth may 'possibly be very highly positive, or very 
highly negative, in relation to any other of the planets,. 

-without our instruments indicating such state; our Earth 
bearing the «ame relation to the bodies of the universe, that 
Mn insulated electrometer does to the various other bodies 
af our Earth. That the various bodies of our Earth do The vinous 
naturally possess the quality we denominate electrical, is bort,pt - of our 
an opinion, not only probable froiq many general consider- 
ations* but one which admits of pi oof from the following** 1 

m • • 

• 1 yie the electrometer improved by Mr. C:i»hbrmon, but without. 

«tht edndenter. 


statement 
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Metnert of fact. If two metallic bafts, A and B, bto 
placed near to each other, and to a small cork ball,s«s- 
pended by silk, and porit'Mjr or negatively electrified, 
itoay be Called C; and if A be connected with 
dearth, and 6 be positively tor negatively electrified in a 
greater degree than C'i A and B will both attract C: but 
A will attract C with greater force after it hat been in con* 
tact with B, than Wfore; and the contact of C with A wHl j 
ifogmeut the attraction between C and B. The effect is 
precisely the tame as would Hare arisen, had A and B beOn 
both insulated, and differently electrified, and C connected 
bith the Earth. 

Circumstances’ It tatfso to be remarked, that, although two bodies, in 
Jm/ prevent states, be near to each other, it it very 

dTaiuaaisa. possible, that they may not indicate attraction. If, for 

instance, two fixed and insulated metallic balls be electri¬ 
fied, the one positively, the other negatively,-and a small 
bit of cork, suspended by silk, be brought between therm 
the attraction of the cork for one metallic ball may be just 
Sufficient tocounteract its attraction fur the other. 

The preceding observations are unconnected with any 
hypothesis concerning the remold cause of elebtrical phe¬ 
nomena; and are, indeed, nothing more than a general 
stateme. t of facts, established by experiment. Electricity 
ft therefore a science, which has for its object phenomena 
produced in consequence of a difference in the electrical 
State of bodies, so situate, as to be within thO sphere of 
action of each other; among which phenomena are certain 
modifications of the attractive and reply rive force*, that 
bodies ordinarily evince. Electrical state, br electrical 
tonergy, is the quality, to which such phenomena art rei 
fcrred. These conclusions are obviously deduced from the 
artificial electro dl states; but, if they do uot equally apply 
to the natural electrical state* of bodies, I coufess I kavfe 
idea of what is meant by this expression. 

Sect. II. From a consideration of felectricAl phenomena 
d in general, but more particularly of those which occur 
SuMWOh che* during decomposition by galvanism, Mr. Davy thinks it 
affinity probable, that difference of electrical state is identical- 
‘ with chemical affinity, and an essential property of mat* 

' ter' 
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ter*. The important effects that such m principle, if 
adopted, would have on our chemical and .ihysical reasonings, 
cortoialy require, that it should be established by the most 
aatisfuctory evidence. How far it is ho will appear from the 
following observations and experiments. 

Gravitation and chemical union are operations apparently Connexion of 
dissimilar, and Jt is by no means surprising, that they ^!th gravite^ 1 
"should have been, for a considerable time, referred to the tion, 

.agency of different powers. At present we cannot but per¬ 
ceive, that gravitation is intimately connected with chemi* 
cal action, by the various intermediate effects of the at¬ 
traction of cohesion, of capillary attraction, and of hygro- 
metric affinity. It has never, indeed, been demonstrated, 
that chemical affinity is identical with the attraction of gra¬ 
vitation; nor do K consider the opiuion as admitting of such 
proof. Philosophy has in this instance done enough, and 
perhaps its utmost, in removiug all objections to a general 
doctrine, which is recommended by strong and insuperable 
analogies. Now those who admit, that gravitation and che- 
mrd affinity depend ou the same principle, cannot for a 
moment maintain, that chemical attraction and electrical which U cot 
attraction are identical: for it can be demonstrated, that the tl ‘ e M,n * wilt 

electrical at- 

attraction of gravitation is not identical with electrical at- tuition,. 
traction. 

• In the first place, if gravitation depend on difference of foi bodies in 
electrical state, there must be some body at the centre of different rled- 
the Earth having an electrical state different from that of uoi gravitate 
every body at the surface, since every body at the surface 
is apparently at<\*acted to the ceutre. But as all bodies at ’ 

the surface are supposed to huve different electrical states, 
in respect to one another, there cannot exist the same de¬ 


gree of difference between t* e e'eclrical state of any two 
dissimilar bodies, and that of the body at the centre, and 
consequently dissimilar bodies should be attracted to the 
centre with unequal degrees of torce: a conclusion peft 
fectly inconsistent with ihe principles established by Sir 
'Isaac Newton's beautiful experiments with the pend a- 


*• Philos. Trans. 1807, p 89: or Jour. vol. XIX, p. 50. 
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u4 electrical 
attraction it 
yroportional to 
the surface, 
gravitation to 
eke nasi. 


Attraction 
considered as 


lom*, and on which is founded the whole system of natural 
philosophy. 

In the second place the force of electrical attraction is, 
tmlerh puribuB, proportionate to the extent of the surfaces 
of the attracting bodies; gravitation, on the contrary, is 
proportionate to the quantity of matter reciprocally at* 
tractiug, and has no dependance on the extent o * surface. 
This essential difference between the twc powers is pecu¬ 
liarly striking—bit o^ gold leaf, of tin foi‘, or of sheet 
lead, will acquire a rapid motion through the air, when 
acted on by an excited electric, which would not sensibly 
affect an equal quantity of eithe» of these metals in a 
globular form ; and y?t the gr'd leaf, the tin foil, or the 
sheet lead will have to overcome considerably more resist¬ 
ance in passing through the air, than will a globule of gold, 
of tin, or t*' lead. On the contrary a given quantity of 
fcold, of tin, or of lead, will gravitate more rapidly, in the 
medium of our atmosphere, when in a globular form, 
than when beaten out into gold leaf, tin foil, or sheet lead : 
fiot that the force of attraction is diminished by the exten¬ 
sion of the tnettds> but because in an extended form they 
have to overcome a greate degree of resistance from the 
elastic medium, through w* ich th**y are to pass. 

Thus, I conceive, it ir demonstratively proved, that the 
attraction of gravitation it not identical with electrical at¬ 
traction. Our views, therefore, of the phenomena of na¬ 
ture would not he rendered more simple by admitting, that 
chemical attraction and electrical attraction are identical; 
Is this would draw a line of distinction bwtweeu the prin¬ 
ciple of chemical attraction, and the principle of gravita¬ 
tion. Every one must determine for himself whether the 
hypothesis, proposed by Mr. Davy, be supported by argu¬ 
ments more plausible, than those, which can be adduced in 
favour of the identity of chemical attraction, and the attrac- 
*on of gravitation. 

T 

Philosophers of the present day most commonly speak of 
attraction as an ultimate property of matter; not that they 
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conceive; 
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conceive it to be redly to, but that they are unwilling to an ultimate 
add to the many vain speculation*, which have been pro- of 

posed to account for it. What indeed has been denomi¬ 
nated electrical attraction, of which Mr, Davy considers 
^herai'*;.. affinity to be a modification, is yet very generally 
referred t wj^ency of a subtile, and essentially fluid 
b'rfv T^epubhyi is almost universally attributed to the 
fc. &*»i of such fluids. It is however to be remarked, that 
ive have no direct evidence of the existence of these fluids, 
as they have n*'v* • been the objects of sense. They are 
agents erected entire* by human ingenuity, for the purpose 
of explaining p 1 Mioiuena, which m the pride of speculation 
we aie unwilling to admit re inexplicable. The whole of 
the modern doctrines, respecting light, caloric, and the 
electric fluid, are hypothetical, and .Ih.w o..«y *uch indh 
rect evideuce, as is derived fiom thsir capability o*'explain¬ 
ing tin dess ol phenomena. •>.» uc. ^enr o wh?Ii they were 
assumed. 1 hat they do -o to Ct..♦*•*!: extent cannot be 
questioned. It most, however. admitted by etery one 
who patiently investigates the su’ jeet, that there are pheno¬ 
mena, connected with the tempera, ire and electrical state 
of bodies, which cannot i itisfa* 'Mily be accounted for on 
f T *e generally received opin'3ns: nd although there is*, at pre- 

*.t, no po^tive objection to the supposition, that light is 
a material substance; such may possibly arise in the pro¬ 
gress of discovery. The hypothesis, therefore, which refers 
repulsion, or any modification of attraction, to subtiie fluids, 
although it need uot altogether be rejected, should be re¬ 
ceived with cautio\i,and uever made the bads of our general 
principles. 

In the present state of our knowledge, it would, perhaps, Atiraction and 
be most prudent to abstain from all speculations, concerning 
the oai^ae of attraction and repulsion, and to consider them 
both as properties of matter, prevailing under different cir¬ 
cumstances. It is at least certain, that we have ns unques¬ 
tionable experience of the particles of ponderable mutter 
repelling, as of their attracting each other. Now it can-Modified by 
not be doubted, that attiaction and repulsion are very much 5 : »«*'* t *-* .ifl'-oe- 
modified and affected, among other causes, by those which ‘ ng e,eclncn ^ 
jwdify apd Affect th* electrical state of bodies. ludeed 

C 2 such 
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such modifications of attraction and repulsion arc among 
the most obvious phenomena of electricity, and those that 
first gave origin to this science. But after what has been 
•aid, it must appear impossible to consider difference of 
electrical state as identical with the principle of attraction. 
Neither do I think it could be seriously contended, that 
similarity of electrical state is identical with the principle of 
repulsion; as this would, ut least, involve the opinion, that 
similarity of electrical state, whether positive, or negative, 
is identical with the cause of increased temperature;‘au 
opinion I, !>v no means, feel myself called upon to confute. 
Supposition of Possibly, however, it was never meant, that difference of 
•nccs^tlie^ c ' ectrica ' 8tate * 8 identical with the principle of chemical 
alscrrir^l sUte attraction; but that there exist minute differences in the 
♦f ditsmuUr electrical states of the particles of dissimilar kinds of mat¬ 
ter,—that such differences are not destroyed by contact,— 
and that, although they are not sufficient sensibly to af¬ 
fect the vibrations of the pendulum, tliey may yet. so mo¬ 
dify the principle of attraction, as to give rise to the pheno¬ 
mena which favour the idea of elective uffinitv.' This is 
certainly the least objectionable form the hypothesis can 
assume. The supposition, however, that dissimilar bodies 
preserve different electrical stales, is in opposition to ana¬ 
logy ; since we invariably perceive a tendency in bodies to 
acquire similar electrical states, as far, at least, as our most 
delicate instruments inform us; and as this law holds lo 
dvery measurable difference, it would surely be unphiloso- 
phicul not to consider it as absolute, and without exception. 
Partielrs might Were we to adopt the theory of Dr. Ffauklin, it might 

a PP CQr *° follow fr° in many facts, that dissimilar bodies 
-Juicily. have different capacities for the electric fluid; ,but this 
would surely afford no stronger argument in favour of the 
opinion, that bodies exist in different electrical states, than 
might be drawn from their having different capacities for 

* , caloric, in support of ao opinion, that they have naturally 

# different temperatures. The hypothesis proposed by Mr, 
Davy cannot, therefore, be admitted, until it shall have 
been proved, that it is capable of explaining, in the most 
satisfactory manner, the pheoomena on account of which it 
was assumed; and that these phenomena are tnex] liable oa 

auy 
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any known, and less exceptionable principle. I shall en¬ 
deavour to determine how far Mr. Davy’s proposition bring* 
with it these recommendations; aud would here observe, 
that the following arguments will etjually apply, whether it 
be held, that the principle of chemical attraction is iden¬ 
tical with difference of electrical state, or, that the principle 
of chemical atftactiou is modihed by difference of electrical 
state. 


Mr. Davy’s speculation rests entirely on the correctness Certain mb- 
of his position, relative to the “ changes and transitions by b*anncv-iJ by 
electricity.” He slates, not as an hypothesis, but as a gene- positive, other* 
ral expression of faft, that " hidrogen, the alkaline sub- e| T c arfutj7 
stances, the metals, and certain metallic oxide#, are attracted 
by negatively electrilied metallic surfaces; and repelled by 
positively electrilied metallic surfaces; and contrariwise, 
that oxigen aud acid substances are attracted by positively 
electrified metallic surfaces, and repelled by negatively 
electrilied metallic surfaces; aud that these attractive sad 


repulsive forces are sufficiently energetic, to destroy or sus¬ 
pend the usual operation of ehetive affinity 9 . 

To determine, whether Mr. Davy’s statement be correct, but this not] 
I selected one, from cadi of the classes of substances euu- a,way# lhe 
derated in the preceding paragraph: viz. boracic acid, 
barytes, uud gold'leaf, and 1 found, that the metal and 
the earth were attracted as powerfully by an iusuluted 
metallic ball, electrilied by glass, us by the same ball, elec¬ 


trified by sealing-wax. 1 also tatistied mv^elf by experi¬ 
ment, that thejacid is indifferently attracted by a positively 
ora negatively electrified metallic surface. It is impossible 
to operate on oxigeu and hidrogen in their uncombined 
state, and thus to determine the troth of Mr. Davy's state¬ 
ment, as it relates to these substances. This circumstance is, 
however, the less to be regretted, as, when analogies are so 
forcible, and so obvious, as in the present instance, the 
conclusions, which are drawn from them, are received by the 
mind with a degree of certainty, little inferior to that, which 
is derived from demonstration. 

Sipple as these experiment* may appear, they are de- These facts, 
fidedly adverse to Mr. Davy’s hypothesis, the essential and 


• Vh il. Trans. 1807, p. *8: Journal, vol. XIX,p. 4l. 

• indisptnstblft 
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Peculiarities 
of chemical 
action may be 


adverse to the tadispeosible principle of which is, that particular mbftatreai 
hypothesis. certjilji natural preferences and aversions to positively 

and to negatively electrified metallic surfaces; as they 
prove, tliat no such preferences and aversions are evident, 
while the substances acted on by the electrified surfaces 
remain intheir natural electrical state. We cannot, indeed, 
by any means, infer from the result of thdsc experiments, 
that bodies do not exist in different states of electricity; but 
we must feel satisfied, that an' acid is not repelled by a 
negatively electrified metallic surface, or an enrth or metal 
by a positively electrified metallic surface;—'positions which 
form a very principal part of Mr. Davy’s hypothesis. 

A supposition, that dissimilar bodies exist naturally in 
different electrical states, may possibly enable us to account 
accounted f>» for many of the peculiarities of chemical action; but I am 

inclined to think, that these peculiarities are explicable 
•qudiiy on f ithout the supnoaition, and that the philosophical labours 
other grounds of Berthollet have poiuted out, with sufficient accuracy, the 

circumstances, which modify the principle of attraction, when 
excited on the minute particles of matter. The question, at 
present under consideration, did not, however, originate in 
the pbeuomena of chemical affiuitv, but was rather sog* 
get ted to Mr. Davy, by the electro-motive property of bo¬ 
dies, and the truly valuable discoveries which have lately 
been effected by means of galvanism. 

UmliM being If? after x he contact and subsequent separation of two dis- 
in different similar bodies, they are found to be in different electrical 

sUte8 » * n respect to oue another, and to surrruuding bodies, 
tion mi iq what tliey were in before the contact, can we infer from 
39 *bcft»e W rt they roust necessarily have existed in different 

electrical states, iu respect to one mother, previously to the 
experiment ? Surely uot. The electrical states, they new 
possess, have evidently been produced by contact, orstfbre* 
que.it separatism it may, indeed, be difficult to perceive 
t he connexion between the effect and its cause; but thi» 
cannot warrant its in supposing, that bodies are iu different 
electrical states, when our faosl delicate instruments assure 
us, that they are in similar electrical states. Was it, indeed, 
grouted to ns, that dissimilar bodies have natUTaHy different 
electrical states, wc could not, on this principle, cansisuptly 

explain 
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Explain their # electro-motive property; sinc6 we set eat with 
supposing, that they retain their particular electrical Hates, 
although contiguous with conductors. 

Let us-now turn our attention to the phenomena pro- Phenomena ctf 
duced daring decomposition by galvanism; and in the first SmpoStfen. 
place let us inquire, whether they can be accounted for on the 
. principles proposed by Mr. Davyin the second place whe¬ 
ther they cannot be accounted for on principles less objec¬ 
tionable. 


Had it been proved, in the most unexceptionable manner, 
that the particles of dissimilar kinds of matter have different 
electrical states, and that the constituents of a coin pound 
retain their peculiar states while in composition, the rationale, 

Mr. Davy has offered of the phenomena of decomposition 
by galvanism, would yet be very fur from being satisfactory. 

If we take water, instar omnium , and consider it as a com- Water takan 
pound of oxigen and hidrogen, and these substances as aalnt **®P lc * 
having, in respect to one another, the negative and positive 
states: it will by no means follow, that oxigeu must be ne¬ 
gative, or hidrogen positive, to every other body. In like 
mannev, although the two wires of a galvanic battery be, 
respectively, the one positive, the other negative, yet the 
negative wire will be positive to a body more negative than 
itself, and the positive wire will be negative to a body more* 
positive than itself. Now as far as we know from experience^ 
repellent force is not excited between electrified bodies,unless 
they be in precisely the same electrical state. If therefore the 
electrical statJ of oxigen and of hidrogen remain stationary, 
there will be only one point of positive electricity, at which 
the positive wire will repel hidrogen, and only one point of ne» 
gativeelectricity, at which thenegative wirewill repeloxigen: 
and at all other points of excitement, the positive wire will 
attract hidrogen, and the negative wire will attract oxigen. 

Hence, as water is decomposed by the action of the two 
wires, when from the circumstances under which they are 
made to act, and from their effefts on our instruments, we 
know, that they are iu different degrees of positive and r*e- 
gatite electricity, it becomes impossible to consider the re¬ 
pulsions, Mr. Davy speaks of, as essential to thedecompo* 

•ition, such repoleionebeing very rarely, if ever, exerted: bus 

• the 
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the whole decompo itioo moot h* referred to the unequal aU 
tractions of the two wire#; for each wire will attract both 
oxigen and hidrogen, but with unequal degrees of force; 
and the** attraction* will be modiiied and counteracted by 
the attractions of the oppowte wire, if, for example, the 
positive wire attract oxigen with a force equal to 20 , and 
bidrogeri with a force equal to JO; and vice term, if the ne¬ 
gative wire attract hidiogcn with a force equal to 20, and 
oxigeu with o force equal to 10 ; the efficient attraction 
betwe* u the positive wire aud oxigeu would be equal to 10, 
and that between the negative wire aud hidrogen would be 
equal to 10, aud consequently the power, tending to sepa¬ 
rate the oxigen and hidrogtn, would be eqml to 20. If, 
therefore, we keep in mind, that the effect of the two wires 
increases with the diffeience in iheii electrical state; we 
roust, as might be shown by numeiical calculation, suppose, 
that Indrogen is more poMiive than the positive wire, and 
oxigen more negative than the negative wire. On this sup¬ 
position, aud ou no other, it will appear, that, as the excite¬ 
ment of the two wires is augmented, their action on water 
should be more powerful: for the neaier the electrical stale 
of the positive wire conu s to that ol hnlrogen, and the elec¬ 
trical state of the negative wire to that of oxigen, the stronger 
. should be the efficient attraction of the positive wire for oxU 
gen, and of the negative wire for hidrogen, The same rea¬ 
soning must apply to the decomposition of all bodies, and 
the constituents of every body, decomposed by galvanism, 
rou- c »n* d- r - h ving •••ect ic.d -ir mop widely 
different, than ore those of the positive and negative wires of 
the galvanic battery. But this is shown to be impossible 
by Sir Isaac Newton’s experiment with the pendulum, aud 
by every kind of experiment with the electrometer. 

Why it not de- Admitting, for a moment, that the attractive and repule 
•ftect^bv^a ***** f° rce * °f the roinute ...irtich s of mat'-r d »-»e ..ction 
•ingle wire ? of galvanic wires on compound bodies, are really socb as 

Mr. Dayy suppose, it would, I think, be difficult to ex¬ 
plain, why decomposition ue.-- pioduc." b> *i»gle 
wire, however powerful may be the battery, with which jt 19 
connected; why decomposition is never effected, either by 
. common or galvanic electricity, except when two conduc¬ 
tors. 
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tore, in different electricial state*, art* made to act on each 
oth* r„ 

Sift. III. It is an established fart, that from the contact Experiment** 
and separation of dissimilar and insulated metals there 
is produced such a change in the electrical »tate of inch produced by 
metal, that, after the separation tlieot.e is found to be po- 
nitive, the othdt negative id relation to surrounding bodies; 1 
but it appeared to cue, (not huv.ng in iniud the experiments 
of V* ilke and {Ejmius,) a matter of some doubt, whether the 
alteration in electrical *tute is the effect of contact, or of 
separation. To determine this point, in place of the small 
plate which usually remains on my electrometer, 1 adapted a 
copper plate about 5 inches in diameter. It is evident, that 
when this apparatus is placed on a common table, the cop¬ 
per plate will- be connected with the wire and gold leaves, 
but will in every other respect be peifectly insulated; and, 
consequently, that, whenever ii state, diHerent from that of 
surrounding bodies, is pioduced in the topper plate, it will 
be indicated by a divergence ol the gold leaves. 

The apparatus, above described, being i*o circumstanced, 
that the tin foil of the e *ctiometer was connected with the 
Earth, while the copper plate, inr wire, aud the gold leaves 
were insulated, 1 brought, bv means of an insulating handle, 
a fine plate, also about 5 inches in diameter, into contact 
with the copper plate ou the electrometer; hut although 
they remained some time in contact; tlieie wus no visible 
divergence of the gold leaves. On separating the metals, 
the gold leave* immediately diverged; on again bringing 
them mio contact, if thechuige of the zinc plate had not 
been removed, the leaves returned to their natural position: 
on again separating the plates the divergence took plac e as 
before, and similar phenomena appeared, hs often as ih«- ex¬ 
periment was repeated. II the charge of the sine plate had 
been removed alter the separation, the succeeding contact, 
did not reduce the gold leaves to their natural state; but 
left a slight divergence in tiieiu;|aiid when the plates were 
again separated they diverged in a greater dtgiee, than after 
the preceding separation. 'I bus, by repealing the expeii- 
ruent, and discharging the zinc plate after each separation, 
the divergence was considerably increased; not however be¬ 
yond 
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ycmd certain limit*, which apparently varied according At 
the state of the atmosphere as to moisture: aod it it 
worthy of remark, that the manoer in which the plates are se¬ 
parated materially efforts the result of the scpurutkm. If 
one be slid aloog the other, ueither will evince signs of 
electricity. The contact and separation of two copper 
plates produced no sensible effect oo the gdld leaves. From. 
rWiWtl these, and the experiments of Wilke and CEpiuus, 1 feel 

wwol Mie? /. , , , . . i 

r«u<u '*■* rfif- myselt warranted in concluding, that the electrical states 
ierent by thwr dissimilar metals, and other dissimilar bodies, are 
not rendered different by the contact of these bodies with 
bl© to ramute one another, but by their separation after contact*. I 
particle*. would also, from analogy, extend my conclusion to the mi¬ 
nute particles of dissimilar kinds of matter ; and would say, 
that when iu contact, as in composition, they possess their 
natural, or, as i have endeavoured to show, in similar elec¬ 
trical states ; but that ou their separation, as iu decompo¬ 
sition, they acquire electrical states different from what they 
had while in contact, and consequently different from their 
natural electrical states; and that from such change in the 
electrical states of the constituents of a compound, in con¬ 
sequence of separation, analogous to what takes place in 
respect to the voltaic plates, the one set of particles becomes 
relatively to the Earth and surrounding bodies positive, the 
other set negative. 

Xappawtinn The experiments, to which I have just alluded, appear to 
iiwitMi metals me perfectly sufficient to point out the fallacy of the ex- 

which is very generally received, df the excitement 
fereut vtaies, of the galvanic pile; the whole of which rests on the assump- 
-ircntyuj. ti D n, dissimilar metals, while in contact, are in different 
electrical states, the one being relatively positive, the other 
negative; which has been shown to be perfectly untenable. 
The following also 1 consider as additional and weighty ob- 
<• Sections to the hypothesis. 1. The voltaic plates only act 
when applied to each other by extensive surfaces. In the 
preseut mast improved galvanic troughs, the metals are con* 
nected together hy comparatively few points, and the con¬ 
trivance has not only Iqndered the apparatus more conve¬ 
nient for use, but also more powerful. 2 . Volta's plates act 

• An account of ihe experiments of Wi'ke and of dpious will be found 
Dr. Jriostley’s History of Elscirichy. 

only 
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•lily when the polish of their surface is preserved; the cop¬ 
per and cine plates of a galvanic battery are always very 
much tarnished. 3. The galvanic apparatus can only be 
excited by a decomposable fluid, and this fluid is always 
decouiposed t when the apparatus is excited. From these 
considerations, I am inclined to conclude, that the princi- 


.fltes, on which decomposable fluids act in producing thair 
peculiar effects on die galvanic buttery, have not yet been 
accurately determined, 

m 

It will be u general, and I think perfectly correct state¬ 
ment of the facts, relative to the decomposition of bodies by The different* 

galvanism, to say, that hidrogeu, the alkalis, the metals, ? T i?al ® ** ow * 
. ... . , . jng to decom- 

aud certain metallic oxides are, immediately alter their ee- portion hav- 


parution by galvanism from oxigen, and from acids, found "j* takca 
at the negative wire; and that oxigen and acids, after their P c ' 
separation from the first class of substances, appear at the 
positive wire. I trust, however, that the experiments and 
reasonings, which I have adduced, are sufficient to prove, 
that the particles of dissimilar kinds of matter do not exist 
in different electrical states while in composition, but that 
they acquire a difference of electrical state in the act of 
decomposition: this difference of electrical state is, there¬ 
fore, not the cause, but the effect of decora position. 

It yet remains to be determined, on what principle the 
opposite wires of a galvanic battery act, when their action How is decom* 
occasions the separation of the constituents of compound ££by^aivan*" 
bodies. To do this, I by no means conceive it necessary to ism? 


enter into an instigation of the remote cause of electrical 
phenomena; on the contrary, I think the question may be 
decided by a reference to well known and undoubted facts. 

If two conducting bodies, in different electrical states, 
be brought near to each other, the difference will be By a tepuUive 
destroyed; and if the difference between the electrical^ 
states of the conducting bodies be considerable, while the'cilsric, 
operation is going on by which it is removed, the con* 
ducting bodies will Frequently be ftised. This happens not 
only to bodies easily fused, but also to very refractory tab- 
stances; as the alkalis, the earths, the roefcds. The fiset di¬ 
vested of alt hypothesis is, that the action of differently 
electrified conductors occasions a repulsive force to be e%- 

. erted 



*8 


99 cmmif AI» AT PIKITT. 


cUoric, 


erted between tlie particle* of the conductors, and is, in this 
respect, precisely analogous to that power, which in the 
language of modern chemistry is denominated caloric. 

Mv*4e in which It ha* been long known, that caloric, aided by the affinity 
iaUwciuT 1 *? * substance for one of the elements of a compound, ia 

sufficient to effect the decomposition of the compound: and 

this fact is particularly observable in the reduction of me- 

$ * 

tallic oxides, by beating them with inflammables, or metals. 
By these means the French chemists have lately succeeded 
in their attempts to decompose the fixed alkalis, and have 
obtained, in an* upcombmed state, their constituent ele¬ 
ments, which appear to be oxigen, and a metallic base. The 
mtiouale of these decompositions is sufficiently obvious. 
The repulsive force of caloric separates the constituent par¬ 
ticles of the compound ; at the same time, by diminn»hing 
the cohesion of the inflammable, or uncomhined metal, it 
venders its attraction for oxigen efficient; and hence the 
separation of oxigen from the ovide, and its combination 
with the uncoinbimd metal, or with the inflammable. The 
oxigen, entering into a new combination, is removed from 
the'sphere of chemical action, and thus its reucuou with the 
metal, from which it had been separated, is prevented. 

The decompositions by galvanism will, 1 think, admit of 
explanation on similar principles. The action of the two 
wires of the galvamc battery occasions such a repulsion, at a 
certain number of joints, as separates the conititueuts of 
the compound, which is made a part of the circuit, and 
which must possess a degree of couductiug power. The se¬ 
paration of the particles of dissimilar kinds of matter, which 
had been in contact, produces different electrical states in 
them: the pot set of particles is, consequently, attracted 
with greatest force by the positive wire, the other set of par¬ 
ticles is attracted with greatest force by the negative -wire; 
fc the separated particles are thus placed beyond the sphere 
v chemical action, and their reunion does uot take place. 

Having, then, consider^! at some length the question pro¬ 
posed by Mr. Davy, 1 am satisfied, that we cannot admit the 
Hypothesis, whioh refers chemical phenomena to the.elec* 
tricol energies of the particles of matter. 1 am willing to 
allow, that it ia highly iugepieus, aud tbai at first sight it has 


•1*^ in that of 
zaltanism. 
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t tally the appearance of a simple generalization of facts: 
but I think it has been shown, that the assumption on which 
it rests is contrary to experiment and analogy ; that the as¬ 
sumption is incapable of explaining the phenomena on ao 
count of which it was taken up ; and that these phenomena 
con be explained on principles unconnected with any hypo¬ 
thesis, and which are the result of experiment and observa- 
~TlOU. 



III. 

• 

Observations on the Igniting, or Wire-melting Power of the 
Voltaic Battery, as proportioned to the number of Plates 
employed ; with an Account <f some Experiments on this 
Subject, made in conjunction with Mr. John Cuthbe&tson; 
‘ by Mr. Georof John Singer, Lecturer on Chemistry 
and Natural Philosophy . Communicated by Mr. Singer. 


i 


N a lecture recently delivered at the Royal Institution, inquiry con* 

Dr. Davy detailed some experiments of the French 1’liito- c . eri,, !*K lh » r * 
, . . A 4 . c ... no ot the |*.w 

.sopnere, made with the intention ot ascertaining Hie pro- cr ,,f 

jvortion, in which water is decomposed by different Voltaic ,h .‘ 

combinations, the number of plates being subjected to va- 
nation. After some observations on the probable source of Dwy* 
inuccuracy in these experiments, he proceeded nearly as 
follows: M Thfcre is still another very interesting subject of 
“ inquiry, which has not yet bten touched on; 1 mean the 
“ proportion the igniting power of the battery bears to the 
“ number of plates employed.” The Dr. then proceeded 
to exhibit some experiments on this subject; the}* were 
made with a new apparatus fitted up in troughs of "Wedg¬ 
wood ware; the size of the plates 11 inches, by 4f inches. 

The result of these experiments was very equixocal, two Anomalies m 
batteries ignited four times th<| length of wire ignited by 
one batter}*; but six batteries ignited little more than twice 
the .length that three could ignite. Dr. Davy supposed, 
that the rate of ignition might vary in higher number'*, 
obeying a difiereut luw to that which obtains when a few 


mwjs. 
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Experiment* 
on the subject 
made some 
y«ar* ago. 


The powcT of 
ignition in the 
direct ratio of 

the plates. 


Hther experi¬ 
ments gave 
mllar remits, * 


plates only are employed. Every practical electrician would 
however, 1 am convinced, refer the anomalous results of 
these experiments to some inaccuracy in the apparatus, or 
to a difference in the density of the fluid with which the 
batteries were charged; as the irregularities obtained were 
by far too considerable, to have been produced by a differ¬ 
ence so trivial as that existing between the number of plates 
employed on this occasion. The authority of a philoso^* 
pher, so highly and so justly celebrated as Dr. Davy, may 
give extensive and respectable circulation to even palpable 
errours; it is therefore the imperative duty of every genuine 
friend of science, to examine assertions flowing f>om such 
a, source, and to'give to the public any /acts he may be 
acquainted with, that militate against, or contradict them. 

As early as the year 1804, direct experiments were made 
to ascertain the quantity of wire ignited by different num¬ 
bers of plates. Of this I presume Dr. Davy was not aware, 
when he stated, that “ the inquiry bad not yet been touched 
he may not have read the 18th volume of the Philo-; 
■ophical Magazine, or the 7th and 8th volume of Mr. 
Nicholson's Journal, or Cuthbertson’s Practical Electricity, 
where an account of these experiments is published. 1« 
the 7th volume of this Journal, page 207 , a series of expe¬ 
riments with large batteries of plates of 4 inches, and of 
8 inches square, is detailed by Dr. Wilkinson: the result! 
of theae experiments prove, that the power of ignition ra- 
ertases in direct proportion to the number of plates employed; 
and this law of increase is uniform, whatever be the size of 
the plates. If a battery of any given size melt any deter¬ 
minate length of wire, two such batteries will melt twice 
the length, tAree such batteries will treble the effect, and 
by four it will be quadrupled , provided the acid with which 
they are charged is of equal strength. 

In the 8th volume of this Journal, pages 97 and 20$, 8 
very accurate series of ex peri meats is given by Mr. Cuth* 
borteon. By a variety of trials he proves, that double the 
quantity of plates burns t^ice the length of wire; And bo 
points this out as a distinction between the action of com¬ 
mon aud Voltaic electricity, but concludes, that the d if- 
(moct arises from the imperfection of the Voltaic appara¬ 
tus ; 
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tot; at cm ont occasion he obtained a different result by with one ex. 
employing very large plates arranged as a pile. In aubse- cc * ,Uoix ' 
quent volumes of this Journal ore several other papers on 
the same subject; but enough has been quoted to show, 
that the inqotry has not any claim to originality. The coa- 
clarions of the irst experimenters are however at variance 
with those of Dr. Davy, Dr. Wilkinson and Mr. Cuth- 
-Jvrtson suppose, that the igniting power of a battery com¬ 
posed of plates of any given site increases in direct propor¬ 
tion to the number of plates. Dr. Davy infers from his 
experiments, that, when a few plates are increased, the in¬ 
crease i9 as the square of the numbers; but in combinations 
of greater extent the effect does not increase so rapidly. 

The apparatus employed by Dr. Davy differs in structure As theappan. 
from that of the earlier experimenters; and as this might lus was nottU 
occasion some slight difference in the results, I did not con¬ 
sider it justifiable to decide on the accuracy of either, with¬ 
out new trials. With the assuUuice of Mr. Cuthbertsou the expen- 
thc following experiments were made; their results furnish 
tome useful practical information in addition to the ascer¬ 
tainment of the object, for which they were expressly insti¬ 
tuted. 

The acid mixture employed to charge the batteries was The *ciJ cm- 
of the same strength in all the experiments, (being pre- 
vtrasly mixed in a large vessel for this purpose). It con¬ 
sisted of 10 gallons of water, 5 lbs. of strong nitrous acid, 
dnd half a lb. of muriatic acid. A mixture of this kiud 
being the most effectual wire-melting charge. Tea bat- Tfceapparat 
teries, each containing 10 pairs of four inch plates, fitted 
tip in troughs of Wedgwood ware ; and one battery, of 5(1 
pairs of plates of the same size, fitted up in a wooden 
trough, with glass partitions, constituted the apparatus 
employed. The plates in the troughs of Wedgwood ware 
were new, but the glass partitioned battery bad been fre¬ 
quently employed before. 

Two of the Wedgwood batteries rendered nine inches of Exp, t. 
iron wire, of an inch diameter, faintly red hot, when 
the contact was fir6t mode. This effect continued but a 
Very Ihort time. When it had wholly ceased, an interval of 

one minute was suffered to elapse, and at the end .of this 

• • 

• time 
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time the contact was again made. Three inches of’ tins 
same wire were now rendered red hoi with thp wme ap¬ 
pearance as the nine inches in the experiment. 

Four Wedgwood batteries were urzt einplojed. _ At the 
first contact 18 inches of the same wire became nightly red 
hot; and the contact was preserved, tiki the effect of igni- 
tiou entirely terminated. One . minute was suffered to 
elapse, when, on removing the contact, 6 inches of wirf. 
were ignited in the same degree as in the preceding experi¬ 
ments. 

An interval of three minutes was suffered to pass with¬ 
out contact; at the end of this time, two batteries rendered 
six inches of the same wire red hot, aud four batteries pro¬ 
duced a similar effect on 14 inches. 

Theunifoitn result of the^e experiments, in which the 
igniting power increases in the same proportion, however 
variable the action of the battery, renders it highly proba- 
• hie, that in Dr. Davy’s experiments the batteries were ac¬ 
cidentally charged with acid mixtures of variable strength, 
the increase in his first experiment being as the square of 
the numbers. 

To ascertuin whether the ratio of increase continued the 
same when a larger combination is employed, ten bat¬ 
teries were charged with fresh acid, of the same strength. 
Five of these ignited at the first contact ]8 inches of the 
same wire as that employed in the former experiments ; and 
on repeating the experiment with ten batteries, an effedt 
precisely similar was produced on 36 inches. 

A short interval was suffered to elapse, when five batteries 
ignited 15 inches of wire; and the same effect was produced 
on 80 indies by teu batteries. 

Plstiow wire, T tvth un >°ch diameter, wa9 taken. Ten 
batteries (ia a diminished state of action) maintained a white 
lieat in 5 inches of this wire. On repenting the experiment 
jstfith five batteries a similar effect was produced on inches 
’Iff the same wire. ^ 

These experiments indicate, that the conclusions of Dr. 
Wilkinson and Mr. Cuthbertson are legitimate; and they 
prove also, that the igniting power not only increases in exact 
prop ortion to tips number of plates; but that this ratio of 

increase 
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increase is uniform ,however variable the action of the bat¬ 
teries may he* 

The troughs fof Wedgwood ware have the partitions. The continu* 
which form their cells, at a greater distance from each other, depends 
than that of the glass partitions in the wooden trough; they more on the 
of course require more acid to exrite a given quantity of ^ a l , ^ he 
plates; and it has been said, that this circumstance promotes cell*, 
the continuanoe of their action. The results of my experi¬ 
ments speak a different language. The continuance of 
the action is influenced nxuch more by the nature and 
strength of the acid mixture; and I have not observed, that 
in any case the separation of the partitions to a greater dis¬ 
tance than £ths 0 f alI j nc h is attended with any advantage 
in this respect. 

At the commencement of the preceding experiments, a Glass paititi- 
glass partitioned battery, of 50 pairs of four-inch plates, one<i tm , tery. 
was filled with the same acid mixture as that employed in 
the troughs of Wedgwood ware. Its action was greatly 
inferior, in consequence of the oxidated state of the plates 
from former operations; but the continuance of’ its action 
appeared precisely similar, and at the conclusion of the ex- 
peri menth the effects were so nearly alike, as to admit of no 
perceptible distinction. At the first contact 9 inches of 
wire were ignited, and by allowing an interval of five mi¬ 
nutes a similar effect was produced by a second contact; a Batteries re- 
circumstance which proves, that the voltuic batter}- requires, «!»•»'* tune to 
like the electrical machine, time to produce its full effect. 

This fact, as indicated by the sensation produced on the 
animal organs 4>y a series of (>00 small plates, was noticed 
many years ago by I>r. Wilkinson. 

The preceding are part only of a series of inquiries on 
this subject, which have long occupied my attenticu, und 
which I purpose to detail in future numbers of the Journal; 
anxious only, that in experimental science assertions be sup¬ 
ported by accurate experiments; and that, in the progress 
of philosophical discovery, the merit of the first iul»ourcrt> 
be not forgotten amidst the achievements of their successor*. 

JS r o, 3, Princes Street , Cavendish Square, 

• April the 13/A, 1311. 

Vol. XXIX— May. isu. Jj l\ .. 
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EFFECT OF MAGNKT1SM ON TUBES. 


IV. 

On the different Forces with which Tubes , Bara , and Cylin¬ 
ders, adhere to a Magnet, In a Letter from Mr, E. 
Lydiatt. 


To Mr. NICHOLSON. 


SIR, 


Through the medium of yonr scientific Journal I 
am anxious to obtain information on some magnetic pheno¬ 
mena, which 1 have lately noticed to have taken place on 
applying different shaped conductor*, to connect the poles 
of a horseshoe magnet. 

In preparing the introductory course of lectures on the 

An non tube philosophy of the mechanic arts, winch 1 have delivered tins 
connecting ibe 1 r J . ... . . 

poles of a season at the Scientific Institution, 1 had occasion to make a 

iiorse-hoe few experiments on the magnetic property of iron uiid steel; 
ht*r«*<l with *'* course of which I happened to place a piece of iron 
ftieat force tube in contact with the two poles of. a horseshoe magnet 

composed of thin bare; and found to u»\ surprise, when J 
attempted to remove it, that a considerably greater force 
whs required, than that necessary to separate the conductor 
which belongs to the magnet, which, as usual, was a square 
piece of iron with a ring attached, and presenting a flat sur¬ 
face equal to the combined polar surfaces of the three bars 
composing the magnet. This striking singularity induced 
me to smeertyn the relative force required, to overcome the 
different degree of attraction. 

] first applied the conductor belonging t*o the muguet. 
Itsad 1 t*«ion to and, by suspending weights from the ring, found, that it 
ill io°io separated with j>lb. I then supplied its place with the tube, 
which wus a piece of gun-barrel about two inches in length, 
attached longitudinally from one pole to the other ; and by 
passing a wire through it, and twisting the two extremities 
into a hook, I suspended the weights, and found that ! I {-lb 
wiht! requisite to separate it from the magnet. From this 
experiment it will be evident, flint lire relative degree of 
attractive force, exerted by the magnet on these two differ¬ 
ent conductor*. in as 10 1 i-i-pented the experiment 

several times and the result.- » c ; e invariably the saute. 

Thf: 


l!*al of a bar as 

Hi to 10 . 



ON THE NATURE OP POTASSIUM AND SODIUM. 


35 

The line of contact of the tube, when the weights were Change of po- 
first suspended, traversed the poles of the centre bar of the 
magnet only; but while they remained attached, I turned lerauoumthe 
the tube till it stood in a diagonal di.ection with the extreme tllect * 
angles of the outside bars; but no difference of attraction 
was indicated, as it would not sustain more, or separate 
^with less weight, than in its first position. 

I then increased the width of the line of contact in the On increasing 
tube, with a file, to about ,4 of an inch, and found that it *hecontact by 
separated with nearly a pound less weight: 1 increased it* f t ^ the at* 
width still more, and the attraction was proportionably less, traction dunf- 

This led ine to suppose, that the extraordinary degree of *' c 
attractive force, by which the tube wa9 held to the mugnet limler*adhered 
in the first instance, depended entirely on the* minuteness more feebly 
of the line of contuct; and of course, that a solid piece ,h * u a flal ^ ar ' 
of sound iron of the same diameter, would be similarly 
attracted. To prove this however, 1 procured a solid cylin¬ 
der of iron the same length and diameter as the tube, but 
upon applying the weights, I was surprised to find it sepu* 
rate with le^s than half what was necessary to displace the 
conductor belonging to the magnet. 

These hitherto unexplained, and.probably unobserved, 
phenoinenu, are submitted for explanation to such of your 
philosophic readers, as may have paid more attention to 
this subject, than I have had an opportunity of doing; 
in hopes of being grutified with some communications, 
which will not f^l to be interesting, while they elicit a more 
extensive inquiry into that mysterious and neglected princi- * 

pie of nature, magnetism. 

Yours, &c. 

London, April the 10 f/<, 1811. E. LYDIATT. 


V. 

An Answer to Mr. Murray’s Observations on the Nature of 
Potassium and Sodium: byfllr. John DaYY. 

To Mr. NICHOLSON, 

SJR. 

IMIlR. Berthollet has estimated the proportion of water in Quantity of 
common fused potash at 13*9 per cent; and Mr. Daw, from waterm yu*- 

U -* 

< an 
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Mr. Davy’s 
standard pot¬ 
ash. 


' Combined 

with boracic 
acid without 
evolution of 
water. 


Common pot* 
a>h dots not. 


•0 experiment on the action of silex on this birtrate, has con¬ 
cluded in his Bakerian lecture for 1609 , that it contains, 
taking the potash formed by the combustion of potassium as 
a standard, about 16 or 17 per cent. 

In the same lecture he has shown from the quantity of 
fused qiuriate, produced from a given weight of potassium 
in muriatic acid gas, that his standard potas^h has a much 
greater saturating power, than the hidrate of potash; that? 
100 of the former will neutralize the same quantity of acid 
as 1^0 of the latter. 

He has lince ascertained, that* when potassium and 
pow<}ere4 boracic acid glass are heated together in a tube of 
platina, both with and without red oxide of mercury, no 
water or inflammable gas is produced; and that the result 
is the same, when potash formed by the combustion of po¬ 
tassium is combined with boracic arid. 

On the contrary, substituting the hidrate, or common 
fusqd potash* he has in one experiment actually collected 
about Y9 per cent of water; and the loss of weight after the 
‘combination of the acid and alkali, in other similar experi¬ 
ments, indicated from 15 to 2A per cent. 

Combustion of He has found too, that the only product of the combus¬ 
tion of potassium in oxirauriatic gas is fused muriate of pot¬ 
ash ; that the same 6alt is formed ; and oxigen gas evolved, 
without the least appearance of water, when potash from the 
combustion of potassium is used ; and that water as well as 
oxigen is separated when hidrate of potash is employed. 

D»ffcroire be- In addition to these circumstances, which are stated in Mr. 

tw«en the Da*v*sla*»t Bakerian lecture, a conv of which he has allowed 
pure alkalis J t , 

amt their hi- me to peruse, there are physical properties also pointed out, 

distingiiwhiog potash and soda from the hid rates; the former 

for instance require a much higher temperature for fusion 

than the latter, and possess gieater hardness and apparently 

greater specific gravity. 

It is well known to those who have attended to the late 
progress of chemical difeof/ery, that potash and soda are only 
to be procured by the rapid combustion of the alkaline 
metals, or by the after application of a red-heat; and that |>er- 
fexides are formed when the combustion is feeble cither in 
oxigen gas or common air. Messrs. Gay-Lussac and The- 

nard 
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nard first distinctly pointed out the nature of these per¬ 
oxides, and described their properties. According to their 
statement, the peroxide of potassium contains three timet 
the quantity of oxigen that exists in potash, and the per* 
oxide of sodium half as much more as exists in soda*. These 
oxides hove also been examined by Mr. Davy, and the 
general result; of his experiments arc conformable io those 
1 of the French chemists. 

Messrs. Gay-Lussac and Thenard, using the same test Trials of the 
as Mr. Davy had before applied to their hypothesis, making 
comparative trials of the saturating powers of the alkalis alkalis, 
formed from the metals und of the common hidrotes, were 
convinced, that potassium and sodium are not hidrurets; 
and consequently they adopted Mr. Davy’s opinion, that 
they are simple bodiesf. 

Mr. Murray controverts this opinion in his paper, published 
in the last number of your Journal: Finding that potash 
from the combustion of potassium, has much the same sa* 
turaliug power as hidrate of potash, he infers, that thfe 
petals of the fixed alkalis are compounds of unknown ba#| 
and hidrogen. As this gentleman does not describe thfc 
manner in which he formed his potash; there is every rea* 
son to conclude it must have been by combustion in the 
atmosphere, in which case, it would have been principally 
peroxide; and an equal weight of it ought to have less satu¬ 
rating power than an equal weight ofcommon potash. Since, 
therefore, Mr. Murray's hypothesis appears to bfc Un¬ 
founded, sines* it is contradicted by the ample statement of 
clear and decisive facts already made, I shall conclude 
without examining the speculations connected with it. 

I am, Sir, with great respect, 

# Your bumble serf ant, 

London* March 14/A, J. DAVY, 

mi. 

* Moniteur, July 5,1810* 

t At the end of this paper will be found a notice of these fentfemen’s 
experiments; it is part of a Report of the Institute, published ia the Mo- 
gltrur already referred to. 


F.Mtrmct 
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Extract from the Moniteur of July the 5tA, 1810, rrfc.redte 
in the preceding paper. Translated from the Ftauh oy 
T. O.C. 

“ These oxide* [the peroxides'] present with some acid 
gasses phenomena worthy of attention. Messrs. Gay-** 
Lussac uitd Ihenard observed, that uith carbonic acid gas 
the results were, an alkaline carbonate and an evolution of 
oxigen gas: that with e,u f ihurous gas and oxide o! pota— 
slum a sulpnate and oxigen were obtain* d; and that with 
this gas an-J oxide ol sodium the produce wa- only a great 
deal of sulphate and a little bolphuret: that not the slight- 
est trace of moist ore was given out in uny case; and that the 
weight of the produc* obtained cones ponded precisely to 
those of the oxide ei,.ployed and the and absorbed: Now 
as in the combustion of potassium and of sodium nothing is 
evolved, or no volatile product formed ; we perceive, that, if 
these metals ho hydrants, it is a necessary consequence, 
that the sulphates and carbonates of potash and soda, and 
po doubt all the salts that have these alcalis for their base, 
contain as much water, as ti»e hidrogen of these hid ra rets 
can form by combining w. n 'xi-jp.i, and that they retain it 
at a very high temperature, which is possible, but which 
nothing has hitherto piovtd if it were so, ;* farther conse¬ 
quence would be, that |.ota»h and soda contain much more 
water, than Messrs. d’A-cet a no IJeiitio *et ajlimt in them; 
for these alkalis would contain not only the water which is 
extricated on combining them with acids, hqt likewife that 
which the fait formed is capable of retaining. It was of 
fome use to determine directly the first of tiles*- two quan¬ 
tities of water; and this Messrs. Gay-Lussac and Thenard * 
have done. For this purpose they converted into .alkali, 
gradually and by means of humid air, feveral grammes of 
potassium and sodium, and saturated them with sulphuric 
acid diluted with water. On the other hand, having em¬ 
ployed the same acid to sat unite pure potash and soda that 
had been heated red hot; aim having taken an account, in 
all the saturations, of the acid employed, as well as of the 

metal 
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metal or alkali employed also; it was easy for them to de¬ 
duce the ' ousequence they sought. Thus they found, that 
100 ,»ars i potash contaiu .20 of water, and that 100 of soda 
Contain ** -imposing potassium and sodium to be simple 
suhstaucv. They have even v-'ntied this quantity of water 
with re > soda, by trea big over mercury in a curved 

far a viv pumtity with a quar'ity, also given, of dry 
Wb.mic *n »d i.. The soda was placed on a small plate of 
platina, and jeve out ;o much water the moment the tem¬ 
perature was raised, that this water trickled iu ubuudauce 
down the itici.s o the j.tr. We tan even by these means, or . 
by sulphurou' *tcid . .render the dter seusible in 2 mil- 
lig. [0*0*1 of a grain] * or of potm.i ” 



VI. 


On the Nature of Oximuriatic Cas , in re/Ji/ to Mr . Murray. 

Ihj Mr . John Davy. 


SIR, 



To Mr. NICHOLSON. 


AVAR. Murray, in his nnsnvr to the remarks which I ven- Mr Murray 

tuied to make on his forme* *i • J,M**:irs principally de-TV ,,S *! er ] Mr ‘ 
, ! • iv th*orj 

sirous of »nowi!i n , that w^at .my .oo.ner, Mr. Davy, has hypoihe- 

advanccd as a tiieoiv rtr-jn'et.iij; ^viminahc gas, is strictly 
an hypothec?, fH«c < i i.Husiicues* inertfore of Mr. Mur¬ 
ray’s answer depends on his ccess in proving Mr. Davy’s 
views hypothetical; if he fails in this respect, he fails alto¬ 
gether, and the old hypothecs loses its asserted claims to 
attention. 

Mr, Murray first affirms, that Mr. Davy’s theory is not Thie no , r - if 
a simple expression of facts, as 1 have represented it; that fact, 
it is not a fact, that muriatic acid gas is a compound of 
oximuriatic gas and hidrogen, but, an inference; and that 
the compositions of all the oximuriates are similar infer¬ 
ences.^ This 1 cannot admit. In the formation,of muriatic 
acid gas, no substances, but those just mentioned, are con¬ 
cerned; the weight of tlie compound is the exact weight 

of 
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of the two gasses employed—nothing ponderable escapes^ 
ipuriatic arid gas consequently is not inferred, but is im¬ 
mediately perceived to be, a compound of oximuriatic gas 
and hidrogen, and all other cases are analogous, 

Mr. Murray, to convince me of the errour of which he 
conceived roe guilty, respecting the nuture of Mr. Davy's 
bination of ox- theory, ha* recourse to particular instances*© illustrate his 
ide of mercury ar uuiei|t> He : .. f combine oxide of ibercdir anf 
acid. muriatic acid, and form calomel, I conclude therefore, that 

calomel is a compound of oxide of mercury and muriatic 
w acid. I combine muriatic acid and potash, and by dissi¬ 
pation of the water I obtain a solid product, which I con¬ 
sider as a compound of the muriatic acid and potash, and 
I perceive in these conclusions no supposition, but a simple 
expression of facts/’ If Mr. Murray can combine oxide 
of mercury and muriatic acid, and form calomel, I have 
no objection to liis conclusions; if the above is a simple 
expression of facts, the theory which expresses those facts 
must be correct. But I have not been able to witness such 
facts. 1 have found, lhai, when muriatic acid gas is ad¬ 
mitted into an exhausted retort, containing red precipitate, 
corrosive sublimate, and not cnlomel, is formed; that water 
in plenty is simultaneously produced ; and that much hoot 
is generated, sufficient indeed, when the experiment U 
made on a pretty large scale, to revive some mercury by 
the expulsion of its oxigen. Mr. Murray, not attending to 
all the phenomena, has formed a false theory. Stahl, finding 
sulphur produced by heating charcoal with Sulphuric acid, 
asse.ted, that sulphur is a compound of sulphuric acid and 
phlogiston; and Mr. Murray, knowing that different me¬ 
tallic compounds may bg procured by treating different 
oxides with muriatic acid, asserts, that these compound* 
consist of muriatic acid and metallic oxides. In Stahl's 

• • ,i i , 

famous experiment, carbouic acid gas, pot being then dis¬ 
covert c|, - reaped his notice; bat the same cannot be said 
tft water, which Mr. Murray has thus neglected. The 
preceding illustration of Mr. Murray at once demonstrates 
(be real difference between Mr. Davy’s theory and lhe old 
hypothesis; and that the former is* as I have represented it, 

a simple 
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a simple expression of facte, and the latter a series of sap* 
positions, 

I sliull studiously avoid discussion in the remaining part 
of this paper: it is my intention to confine myself to facts, 
which speak for themselves, and are the ouly legitimate 
supports of a theory. 

Mr. Murray asserts, that Mr. Davy is obliged to sup~ Water pr<v- 
' pose, that water is produced in the common mode of mak- oxide of 1 ^( 1 . 
ing oximuriatic gas from muriatic acid, by means of the ganese is hrat- 
black oxide of manganese. Mr. Davy ha9 ascertained the Midgat l . ll ” al,C 
fact , that oximuriatic gas and water are produced, when 
black oxide of manganese is heated in muriatic acid gas. 

Mr. Murray imagines a great intricacy in some parts of Mr. Daw\t 
Mr. Davy’s theory, which does not really belong to it; for 
theory, being an expression of facts, must be as simple as Mr. M’uruj 
the facts themselves. Mr. Murray, for instance, conceives, SU PP°*«* 
that, in the solution of muriate of potash in water, water 
is decomposed ; and that it is recomposed at the moment 
of its expulsion by heat. These are conjectures. In Mr. 

D-ivy’s theory, fused muriate of potosh, 1 conceive, is a 
compound of oximuriatic acid and potassium ; and the so* 
lotion of muriate of potash is a compound of oximuriatic 
aetd, potassium, oxigen, and hidrogen. The mutual de¬ 
composition of nitrate of mercury aud common salt is ano* 
ther supposed complicated instance pointed out by Mr. 

Murray. It is this gentleman who imagines the changes 
complicated. The facts are merely these: sodium surren¬ 
ders its oxiradriatic acid to the meremy, and receives in 
return its oxigen and nitric acid, und thus calomel and ni¬ 
trate of soda are very simply formed. 

Mr. Murray seems to consider every thing anomalous. Thing*, not at- 

. that is not accounted for; thus the want of action between r ° untfldfornot 
« , .. .... .. always anoma- 

charcoal and oxmmnatic gas is in his opinion an anomaly loas. 
in Mr, Davy’s theory. Can Mr. Murray account for the 
•vant of action between charcoal and nitrogen, and between 
the mauls and nitrogen ? and, |f he cannot, does he copse-: 
quently consider tbe*e facts anomalous? 

V r * Murray doubts what I have alleged, to be fcqt; eiz. Mereurv 
that the composition of muriatic acid gas is uniformly the 
J*4me. 1 do not pretend to account for the resist* of Dr. informs 

Henry’*. ,0frd - 
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Henry's experiments, on which he rest# hie drabts. I have 
observed, that, when muriatic acid gas is left in a jar over 
mercury, the acid will slowly disappear, calomel will be 
formed, and at length nothing but hidrogeu will remain, 
Carburettcd 1 have stated iu my first paper the general result, that 
fudroeen and carbonic acid is not formed, when dried carburetted hidro- 
d^not'g en ** detouated over recently boiled roe c. rjr with an ex- 
cartiouicacid, cess of oximuriatic gas, Mr. Murray wishes to know how* 

1 ascertained this fact.—1 considered the precipitation of 
charcoal, aud no cloudiness being produced on pacing the 
residual gas- through lime-water, sufficient evidences of 
this. 

Detonation of Mr. Murray objects to the mode in which his experiment 
hidwgen, oxi- (>Q the detonation of a mixture of hidrogcn gas, oximuriatic 
loTcarbonTc an< * carbonic-oxide, was repeated, and is not satisfied 

cTktc. with the results which are iu opposition to his own. 1 have 

assisted my brother in again making this experiment; Mr. 
Hatchett and Mr. Braude were present. A mixture, con¬ 
sisting of 14-ti measures of oximuriatic gas, oJ‘ 4 measures 
of hidiogen gas, and of 10 measures of gaseous oxide dT 
carbon, was inflamed by an electric spark over recently 
boiled mercury; a condensation of half a measure only was 
produced by the explosion. Pure arntnouiacal gas was 
added in excess, and, after the admission of water, there 
remained 13 measures of unubgorbahle gas. Eight mea¬ 
sures of oxigeu being introduced,the mixture was inflamed; 
there was a diminution equal to 4 measures, and 8 mea- 
>ures of the residue were absorbed by a strong solution of 
potash 

Now the 8 measures of carbonic acid gas formed indicate 
8 measures of residual carbonic oxide; and, when the com¬ 
mon air present is taken into account, with the difficulty 

* The oximuriatic gas was procured from a mixture of commcn 
•alt, black oxide of manganese, and diluted sulphuric acid; tie 14 
measures employed were found by a comparative trial to he contami¬ 
nated by 9 measures of common sir. The other two gasses had been 
preehmsly dried by potash. 11-5 measures of the carbonic oxide, 
detonated with of oxigeo, were immediately diminished to >0; 
audffiy agitation with a slroug solution of potash, there was a farther 
dinuEuMyi' produced equal to I \ measures. 


•f 
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of effecting the mire exclusion of moisture, no result 
more satisfactorily conclusive, that no carbonic acid was 
formed, could be expected.: and we obtained a similur re¬ 
sult iu another experiment, in which we employed a strong 
solution of potash instead of amtuomacal gas, for absorbing 
the acid gas formed* 

I mentioned in a note to \fxy former paper the discovery Compound of 
, . - j r • • oximunatie 

read* by Mr Davy of a caseous compouud ot oximunatie gaS aiHloxig«*. 

gas’and oxigen. I stated the method of procuring it, apd 
the property which it has of converting carbonic oxide into 
carbonic acid. Mr. Murray appears to think very lightly 
of this compound. But I can assure this gentleman, 

“ notwithstanding it in procured (as he justly remarks) 
from the same materials as .oximuriatic gas, and by a pro-* 
cesa apparently not much different from that which is 
usually employed/’ that Mr. Davy has found it to possess it s 
very different properties. Copper leaf, arsenic, and the iropritie* 
common metals, for instance, which instantly inflame in 
oxiinuiiutic gas. remain untarnished in this gas. And, 
wlr't is extraordinary, it is oxigen in union which prevents 
the combns'.ioi of the metals fioin taking plu<e; for when 
the combination is broken by nitrous gas, ora gentle heat, 
the oximuriatic gas, set fret, acts a* usual. The decompo¬ 
sition too of this gas by heat is so rapid, that it produces a 
loud explosion ; and, if the quuoniy is large, 11 dangerous 
one : audit is a very singular circumstance, that it is at¬ 
tended with the evolution of heat, and even of light, not¬ 
withstanding th^re is a very considerable increase of volume. 

Mr. Murray may hftvc rcmaikcd the diffeience of cplour P 
between common oximuriatic gas and the gas from oximun. 
riate of potash; it is owing iu an admixture of the newly, 
discovered gas* When this gmtl email learns, that the pure* 
gas contains about half its volui. t of oxigen, he will pio*. 
bably no longer doubt, that it may be abie to convert, car*-, 
boiiic oxide into Jarbonic acid ; and since oxigen united to, 
oximunatie gas deprives the latter of all those properties, 
which it was supposed to owe to loosely combined oxigen, 
he wjll prpbably adopt the new idea, that oximunatie gaa 
is a sample body. But if on the coutrary he should si 
prefer the old hypothesis—the consequence is iueulable«2i 

be 
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bt Blit account for muriatic acid banrg a supporter of 
combustion when combined with a tmgk proportion of 
•rigen, and a rronsupporter when combined with a double 
proportic>a f and for a variety of other anomalies, which it 
it needle* to mention. • 

1 to t Sir, with great respect, 

Yoar humble Bfrvant, 

J. DAVY, * 

London, Jkforth the \$th 9 mi. 


V1L 

An Attempt to answer the Queries proposed by F. D. m 
the Journal for April hut: by William Crane, Esq* 
F. R. M. S. Edinburgh. 

To Mr. NICHOLSON. 

SIR, 

HueMions oti f\ Correspondent, in year Journal for April, hat in a 

paper on the production of hyperoximuriate of potash &c. 
murvaie of pointed out some erroors, into which Mr. Davy has fallen, 
potiih- j 0 accounting for the formation of muriate and hyperoxi~ 
muriate of potash ; abo respecting the formation of muriate 
of ammonia and oxide of tin, on the addition of water and 
ammonia to the fuming liquor of Lihavios. 

* He observes, that, 44 wh*n the oxiinuriatic acid cornea 
into contact with the oxide of potassium, wc must suppose, 
that part of it from superior affinity displaces pari of the 
ox i gen, and combines with the potassium 1 ’. He then pro¬ 
poses the following questions:—* 4 How shall we in the firat 
place account for this partial action ? If a superior affinity 
exist between part of the oxicnuriatic acid and part of the 
potassium; how is it, that it does not subsist between the 
whole? How it it, that the whole oxigen of the potash il 
not set free, and the combination consist of muriate of potash 
partial 4 aeon- nnly i" In answer to these questions; it may be observed, 
pnsiti'jaa laV# that there are many phenomena in chemistry, where a partial 
w^rf. lChC Accra position only takes place, as has been noticed and 
explained by BeithoHet in bis Chemical Statics. 


His 
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. Hit next questionaare 44 But what becomes of that pot- Farther ques¬ 
tion of oxigeu which is liberated ? Does it unite with the ti<Wm 
remainder of the oxiinuriatic acid, and so united, do they 
combine with the remaining oxide of potassium ? or, is it 
attwicted by the already saturated oxide, and that too in the 
face of a superior affinity ?” According to the explanation Answer on the 
which has been given by Mr. Davy, these objections cer- ™ppo*.u<m 
thinly present themselves; but it we agree with Mr. Mur- », unitedwiih 
ray*, that potassium is the basis of the alkali united with hidrogca. 
ludrogei), a circumstance which I think that able chemist 
has proved from the experiments he has made, and from those 
of Gay-Lussac and Thenard, they are in n great measure re¬ 
moved. When hidrogen unites by combustion with oxigen, 
the product which is obtained is invariably water, which 
Mr. Davy supposes to be the union of these gnoses in a neu¬ 
tralized state. Hence as the union of potassium with oxi- 
gen is always attended with combustion, there is great pro¬ 
bability, that the hidrogen of the potassium unites with 
oxigen and forms water, and we obtain, instead of an oxide 
of potassium, as has been supposed, a hydrate; or pure 
alkali is the unknown base combined with water. That 
this is the case is also probable, from the very strong at¬ 
traction alkali has* for its water of crystallization, from 
which both Mr. Davy and Mr. Berthollet say it cannot be 
entirely freed at a \ery high temperature: after it has been 
freed from the water it holds in superabundance, I would 
suppose, it then requires the aid of a chemical agent, pow¬ 
erful enough t* decompose the water it still retains thus 
liberating the oxigen, whilst the hidrogen remains united to 
the unknown base, forming potassium. Agnu, asoxiinuri- 
atic acid can unite with water, it requires no twising of 
theory to suppose, that the by peroxi muriate of potash is ft 
triplf compound consisting of oximuriatic arid, water, and 
the unknown base, having, perhaps, by the combined affinity 
•f the water and this base an excess of oximuriatic arid, 
and of course do evolution of gas would take place. This 
opinion might be extended a little farther, and we may 
account for the disengagement of oxigeo from the bypet? 

• Sot Mr. Murray*! paper. Number for April, 

oxi muriate 




Com position 
•f the two 
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oxtonriate of -.otaah upon the applicafion of heat, by the 

combined affinity of the unknown base and oximuriatic acid 

* • 

for hidmgen beiig enabled to overcome, by the aid of heat, 
tfie affinity of the oxigen for the hidrogen, which neither of 
them can effect separately. 9 

His next observation is, that, as muriate of potash is a 
compound of muriatic acid and potash. ,4 AVe must now 
suppose, that*, when the oximuriatic acid first enters the 
solution of potash, part of it attracts from the water of the 
solution, a portion of hidrogen; and, being thus* changed 
to muriatic acid, combines with the potash to form muriate 
of potash. The oxigen thus liberated unites to the other 
portiou of the oximuriatic acid and the hyperoximuriate of 
potash is formed,” which, he says, is a direct contradiction 
to the theory advanced to account for the liberation of oxi- 
murialic acid in the retort. 


•wlirg to the To account for the formation of the muriate of potash, 
inf om* 001,1 ' t ^ iere can no occasion to have recourse to the decomposi¬ 
tion of the water; for, as muriatic acid is extremely volatile, 
and as the action of the oxide of manganese is not instanta¬ 
neous; it is evident, that part of the muriatic acid will rise 
and pass over with the oximuriatic acid, particularly in the 
first stages of the process, and hence we find both the mu¬ 
riate and oximuriate of potash. 

Dccomposi- Mr. Davy, in accounting for the production of water 
foming liquor w » en munatie acul is passed over litharge, says, it arises 
ofLiluvim. from the superior affinity, which exists between the oxi- 

inurialic acid and the lead, and the subsequent union of 
the hidrogen of the one and the oxigen of the other. Next, 
he uccounts for the oxide of tir. and muriate of ammouia. 


obtained by ammonia upon the addition of water to the 
fuming liquor of Li bavins, as owing to the superior affi¬ 
nity between the oximuriatic acid and the hidrogen. Now - 
your correspondent justly observes, that, “ in the first place, 
water is composed because the affinity of oximuriatic acid 
for a metal is greater than the quiescent affinities, taken to¬ 
gether, of oximuriatic acid for hidrogen and the metal for 
oxigen; and, in the second, water is decomposed because the * 
affinity of oximuriatic acid for a metal is less than the now 
divellent affinities of oximuriatic acid for Iiidrogen and the 

metal 
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metal for oxigen". Supposing the compositions of the wa¬ 
ter in the first instance to take place according to Mr. 

Davy's views, then, in the second, the oximuriatic acid 
is attracted from the tin by the ammonia, at the same time 
it attracts, in its turn, the hidrogen of the water; and as by 
the attraction of the ammonia the affinity between the *»xi- 
muriatic acid and tin is weakened, the tin by this being 
enabled to attract the oxigeu of the water, and the oximnri- 
a|ic acid attracting the hidrogen, the wuter is decomposed, 
and the oxide.of tin and muriate of ammonia are formed. 

1 am, Sir, 

Your humble servant, 

Edinburgh , April the Qtit, W. CHAN K. 

1811 . 


VIII. 

Experiments on Allanite , a new Mineral from Greenland , 
by Thomas Thomson, M. I)- F. R . S. E . Fcl/oic of the 
Imperial Chirurgo-Mcdical Academy of Peters burgh.* 


^/^BOUT three years ago, a Danish vesself was brought Collection of 

into Leith os a prize- Among other articles, she contained I\ nner i‘ !5 l ? * 

r • i • t Dauish prize, 

a small collection of minerals, which were purchased by 

Thomas Allan, £sq., and Colonel Tmrie, both members of 
this society. T^e country from which these minerals had 
been brought was not known for certain; but as the collec¬ 
tion abounded in cryolite, it was conjectured, with very con¬ 
siderable probability, that they had been collected in Green¬ 
land. 


Among the remarkable minerals in this collection there One of these 
was oiffc, which, from its correspondence w ith gadolinite, as bi 

described in the different minerulogical works, particularly 
attracted the attention of Mr. Allan. Confirmed in the 
idea of iU being a variety of that mineral by the opinion of 


• From the Transactions of the Royal Society of Edinburgh, 
t Def Fruhling, Captain Jacob KcteUon, captured on her passage from * 
Iceltad to Copenhagen. 


Count 
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Count Boumon, added to tome experiments made by JDr. 
Wollaston, he was induced to give the description, which 
feu since been published in a preceding part of the present 
Volume. 

About a year ago, Mr. Allan, who has greatly dt*tin* 
guiahed himself by his ardent zeal for the progress of mi¬ 
neralogy in all its branches, favoured me with some speri- 
mens of this curious mineral, and requested me to examine 
its composition; a request which I agreed to with pleasure^ 
because I expected to obtain from it a quantity of yttria, an 
earth which 1 had been long anxious to examine, but had not 
been abfe to procure a sufficient quantity of the Swedish 
gadolinite for my purpose. The object of this paper is to 
communicate the result of my experiments to the Royal 
Society; experiments which cannot appear with such pro¬ 
priety any where os iu their transactions, a9 they already 
contain a paper by Mr. Allan on the mineral in question, 
description of Sect . 1. I am fortunately enabled to give a fuller and 
more accurate description of this mineral than that which 
formerly appeared, Mr. Allan haring since that time dis¬ 
covered an additional quantity of it, among which he not 
only found fresher and better characterised fragments, but 
also 9ome entire crystals. In its composition it approaches 
most nearly to cerite; blit it differs from it so much in its 
external characters, that it must be considered as a distinct 
species. I have therefore taken the liberty to give it the 
name of Ailauite, in honour of Mr. Allan, to whom wr are 
in reality indebted for the discovery of its peculiar nature. 

Allunite occurs massive and disseminated, in irregular 
masses, mixed with black mica and felspar; also crystallised ; 
the varieties observed are, 

1 . A four-sided oblique prHra, measuring 117 ° and 6jT# 

2. A six-sidtd prism, acuminated with pyramids of four 
aides, set on the two adjoining opposite planes. These last 

so minute as to be incapable of measurement. But, as 
nearly un the eye can determine, the form resembles fig* 1 , 
WL II; the prism of which has two right angles, and four 
measuring 135 ? . 

3. A flat prism, with the acute angle of 63° replaqpd by 
plane, and terminated by an acumination* having three 

. principal 
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'principal facettes set on the larger lateral plane*, with which 
the centre one measures 125* and 55** Of this specimen an 
engraving is given in the annexed plate, fig. 2 . 

Specific gravity, according to my experiments, 3*535* 

The specimen appears to be nearly, though not absolutely, 
pure. This substance, however, is so very much mixed 
with mica, that po reliance can be placed on any of the 
trials which have been made. Count Bouraon, surprised 
at the low specific gravity noted by Mr. which was 

3*480, broke down one of the specimens which had been 
sent him, in order to procure the substance in the purest 
state possible, and the result of four experiments was at 
follows. 4*001 

3*797 

3*654 

3*119 

In a subsequent experiment of Mr. Allan’s* he found it 
3*665. From these it appears, that the substance is not in 
a pure state. Its colour is so entirely the same with the 
umj, with which it is accompanied, that it is only by mecha¬ 
nical attrition tliat they can be separated. 

Colour, brownish-black. 

External lustre, dull; internal, shining and resinous, 
slightly inclining to metallic. 

Fracture, small conchoidal. 

Fragments, indeterminate, sharp-edged. 

Opake. 

Semihard in a high degree. Does not scratch quartz er 
felspar, but scratches hornblende and crown glass. 

Brittle. 

Easily frangible. 

Powder, dark greenish-gray. 

Bel ore the blowpipe it froths, and melts imperfectly into 
a brown scoria. 


Gelatinises in nitric acid, in a strong red beat it loses 
3*98 per cerU of its weight. 

Seer. 2. My first experiments were made on tbeauppost- Expwrmenti 
tion, that the mineral was a variety of gadolinite, and were to ^certain Its 
pretty Inuch in the style of those previously made on that T* 
substance by Ekeberg, Klaproth, aud Vauqueliu. 

1. 100 grains of the mineral, previously reduced to • fine sita, 
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Alumina 


Meullio ox¬ 
ide. 


CW 


(•odor in an agate mortar, ware digested repeatedly on a 
sand bath in muriatic acid, till the liquid ceased to have 
any a#ion on it. The undissolved residue was silica, mixed 
with some fragments of mica. Whan heated to redness, it 
weighed 30*4 grains. 

$. The muriatic acid solution was evaporated almost to 
dryness, to get rid of the excess of acid, dissolved in a large 
quantity of water, mixed with a considerable excess of car* 
bonateof ammonia, and boiled for a few minutes, by this 
treatmeilt, the whole contents of the mineral were precipi¬ 
tated in the state of a yellowish powder, which was sepa¬ 
rated by the filter, and boiled, while still moist, in potash 
lie. A small portion of it only was dissolved. The potash 
lie was separated from the undissolved portion by the tilt re, 
and mixed with a solution of sal ammotiiuc, by means of 
■which a white powder precipitated from it. This white 
matter, being heated to redness, weighed 7*9 grains. It 
was digested in sulphuric acid, but 3*76 grains refused to 
dissolve. This portion possessed the properties of silica. 
The dissolved portion, being mixed with a few drops of sul¬ 
phate of potash, shot into crystals of ulum. It was therefore 
alumina, and amounted to 4*14 grains. 

3. The yellow matter, which refried to dissolve in the 
potash lie, was mixed with nitric acid. An effervescence 
took place, but the liquid remained muddy, till it was ex¬ 
posed to heat, when a clear reddish-brown solution was ef¬ 
fected. This solution was evaporated to dryness, and kept 
fora few minutes in the temperature of about 400*, to per- 
exidize the iron, and render it insoluble. A sufficient quan¬ 
tity of water was then poured on it, and digested on it for 
half an hour, on the sand bath. The whole was then 
thrown upon a filter. The dark red matter, which re¬ 
mained on the filter, was drenched in oil, and heated to red¬ 
ness, in a covered crucible. It was then black, and at¬ 
tracted by the magnet; hut had not exactly the appear¬ 
ance of oxide of iron. It weighed 42*4 grains. 

4. The liquid, which passed through the filter, had not 
the *weet taste which I expected, blit a slightly bittey one, 
similar tb a weak solution of nitrate of lime. Hence it was 
clear, that no yttria was present, as there ought to have 

been, 
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been, had the mineral contained that earth. This liquid 
being mixed with carbonate of ammonia, a white powder 
precipitated, which, alter being dried in a red heat, weighed 
17 grains. It dissolved in acids with effervescence; the 
solution was precipitated white by oxalate of ammonia, bot 
not by pare ammonia. When dissolved in sulphuric acid, 
and evaporated to dryness, a light matter remained, taste¬ 
less, and hardly soluble in water. These properties indi¬ 
cate carbonate of lime. Now, 17 grains of carbonate of 
lime are equivalent to about g a 23 grains of lime. 

5* From the preceding analysis, supposing it accurate, it Deductions, 
followed, that the mineral was composed of 


Silica,. 37-16 

Lime, .. 9t3 

Alumina,. 4-14 

Oxide of irou,.. 42 40 

Volatile matter,... 3’98 

96-91 

Lots, .. 3-09 


100-00 

But the appearance of the supposed oxide of iron induced The oxide 
me to suspect, that it did not consist wholly of that metal, smined. 

I thought it even conceivable, that the yttria, which the 
mineral contained, might have been rendered insoluble by 
the application of too much heat, and might have been 
^on ceiled by the iron, with which it was mixed. A number 
of experiments, which it is needless to specify, soon coo* 
viuced me, that, beside irou, there was likewise another sob- 
atance present, which possessed properties different from 
any that 1 had been in the habit of examining. It possess¬ 
ed one property at least in common with yttria; its solu¬ 
tion in acids had a sweet taste; bat few of its other proper¬ 
ties had any resemblance to those which the chemists, to 
whom we are indebted for our knowledge of yttria, have 
particularised. But as 1 had never myself made any expo* 
rimebts on yttria, I was rather at a loss what conclusion 
to draw. From this uncertainty I was relieved by Mr. 

Allan, who had the goodness to give me a small fragment of 

• E 9 gadolinite. 
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g«doli<iflte, which hud been received- directly from Mr* 
Ekeberg, From this [ extracted about 10 grains of yttria ; 
and open comparing its properties with those of the sub¬ 
stance in question, 1 found them quite different. Con¬ 
vinced by these experiments, that the mineral contained no 
yttria, bat that one of its constituents was a substance with 
which I was still unacquainted, 1 had recourse to the fol¬ 
lowing mode of analysis, in order to obtain this substance in 


Anslyiis. 

Silex. 


a pure state. 

Sect. III. 1* 100 grains of the mineral, previously redneed 
to a fine ponder, were digested in hot nitric acid, till nothing 
more could be dissolved. The undissolved residue, which 


was silica, mixed with some scules of mica, weighed, after 
being heated to redness, 36 4 grains. 

Oxide of iron. fc. The nitric acid solution was transparent, and of a light 

brown colour. When strongly concentrated by evaporation, 
to get rid of the excess of acid, and set aside in an open cup* 
rule, it concreted into a whitish solid matter, consisting 
chiefly of soft crystals, nearly colourless, having only a slight 
tinge of yellow. These crystals, being left exposed to the 
air, became gradually moist, but did not speedily deli¬ 
quesce. The whole was therefore dissolved iu water, and 
the excess of acid, which was still present, carefully neu¬ 
tralised with ammonia. By this treatment the solution ac¬ 
quired a much deeper brown colour; but it still continued 
transparent. Succinate of ammonia was then dropped in 
with caution. A copious reddish-brown precipitate fell, 
which being washed, dried, and heated to redness in a 
covered crucible, weighed 25*4 grains. It possessed all the 
characters of black oxide of iron. For it was attracted by. 
the maguet, completely soluble in muriatic acid, aud the 
solution was not jweeipitated by oxidate of ammonia. 

A umber prech 3. The liquid being still of a brown colour, l conceived 

dowQ. UirOWn ** °®* *° ** completely free from iron. On tlm account, an 
additional quantity of succinate of ammonia'was added/ 
A new precipitute ffeH ; but instead of the dark reddish- 
brown colour, which characterise* succinate of iron, it had a 
beautiful flesh-red colour, which it retained after being 
dried id the -opto air. V\ hen heated to redness in a covered 

crucible# 
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crucible, it became blacks and bad some reftnUince to 
gunpowder. It weighed 7*2 grains. - 

4. This* substance attracted ray peculiar attention) in con-This exa- 
aequence of its appearance. 1 found it to pos se ss the fol- “ IQ * d - 
lowing characters: . 

a. It was tasteless, and not in the least attracted by the lu charactws* 
magnet, except a few atoms, which were easily separated 

from the rest. 

b. It was insoluble in water, and not aentibly actedoa when 
boiled in sulphuric, nitric, muriatic, or nitro-muriatic acid. 

c. Before the blowpipe it melted with borax and micro- 
cotinic salt, and formed with both a colourless bead. With 
carbonate of soda it formed a dark-red opake bead. 

d. When heated to rednebt with potash, and digested in 
water, snuff-coloured flocks remained undissolved, which 
graduolly subsided to the bottom. The liquid being sepa¬ 
rated, and examined, was found to contain nothing but 
potash. When muriatic acid was poured upon the snuff- 
coloured flocks, a slight effervescence took place, and when 
heat was applied, the whole dissolved* The solution was 
transparent, and of a yellow colour, with a slight tint of 
green. When evaporated to dryne>s, to get rid of the 
excess of acid, a beautiful yellow matter gradually sepa* 
fated. Water boiled upon this matter dissolved the whole. 

The taste of the-solution was astringent, with’a slight 
metallic flavour, by no meana unpleasant, and no sweetness 
was perceptible. a 

. e. A portion of the black powder being exposed to a red 
heat for an hour, in an open crucible, became reddish- 
brown, and lost somewhat of its weight. In this altered 
state, it was soluble by means of heat, though with diffi¬ 
culty, both in nitric and sulphuric ftcifls. The solutions 
had.a reddish-brown colour, a slight metallic astringent 
taste, bat no sweetness. 

/. The solution of this matter in nitric and muriatic acid, Action of re. 
when examined by reagents, exhibited the following pheno- 114 

nomena: 

(l f 1^ With prussiate of potash, it threw down a white pi*- 
. crpkatc in flocks. It toon subsided; readily dissolved 
in qitric acid; the solution was green, 

1*0 
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(t.) Praesiate of mercury. A light yellow pr ecipi t ate, eo-* 
table in nitric acid. 

(9.) Inforien of nut galls. No change. 

(4.) Gallic acid. No change* 

(5.) Oxalate of ammonia. No change. 

( 6 .) Tartrate of potash. No change. 

( 7 .) Phosphate of soda. No change. * 

( 8 .) Hydrosulphuret of ammonia. Copious black flocks. 

Liquor remains transparent. 

(g.) Arseniatoof potash. A white precipitate. 

(10.) Potash. ... i Copious yellow-coloured 

( 11 .) Carbonate of soda. I flocks; readily dissolved in 
( 12 .) Carboaate of ammonia* i nitric arid. 

(13.) Succinate of ammonia. A white precipitate. 

(14.) Benxoate of potash. A white precipitate* 

4 (IA) A plate of line, being put ioto the solution in muriatic 
ncid, became black, and threw down a black powder, 
which was insoluble in sulphuric, nitric, muriatic, mtro- 
muriatic, acetic, and phosphoric acids, in erery tempera* 
tore, whether these acids wore concentrated or diluted. 
(16.) A plate of tin, pot into the nitric solution, occasioned 
no change. 

( 17 .) A portion being enclosed in a charcoal crucible, and 
exposed for an hour to the heat of a forge, was not re* 
duced to a metallic button, nor could auy trace of it hi 
detected when the crucible was examined. 

Tb«»« proper- These properties were all that the small quantity of the 

oTthose ofee- * n m ) possession enabled me to ascertain. They uo- 

rium, equivocally point out a metallic oxide. Upoq comparing 

them with the properties of ill the metallic oxides known, 
none will be found with whi< h *hts matter exactly a greet. 
Cerium is the metal, the oxides of which approach the 
nearest. The colour is nearly the same, and both lire pre¬ 
cipitated white by prussiate of potash, suednate of ammonia, 
but whh some and benxoate of potash. But, In other respects, the two 
difference*, substances differ entirely. Oxide of cerium w precipitated 
white by oxalate of ammanig and tartrate of potash; our 
oxide it not precipitated *1)? Oxide of cerium is pre¬ 
cipitated white by bydnosalphoret of ammonia; whHe our 
oxide is precipitated black: Oxhta of cerium b not precipi¬ 
tated 




fated by zinc* while oar oxide it thrown down black. There 
are other difference* between the two, but those which l 
have just mentioned are the mo*t striking. 

These properties induced me to consider the tubstaoce Supposed » 
which 1 had obtained from the Greenland mineral at the acw * ,ewI ‘ 
oxide of a metal hitherto unknown; and 1 proposed to dis¬ 
tinguish it by the name of junonium. 

la the experiments above detailed* 1 bad expendfd almost JunonitulW 
all the oxide of junonium which 1 had in my possession, 
taking it for granted, that I could easily procure more of it 
from the Greenland mineral. But, soon after, I was in- 
formed by Mr. Wollaston, to whom I had sent a specimen 
of the mineral, that he had not been able to obtain any of 
my supposed junonium in his trials. This induced me to 
repeat the analysis no less than three times, and in neither 
case was 1 able to procure any more of the substance, which 1 
described above. Thus, it has been out of my power, to 
verify the preceding details, and to put the existence of a 
new metal iu the mineral beyond doubt. At the same time 
1 may be allowed to say, that the above experiments were 
made with every possible attention on my part, and most of 
them were repeated, at least a dozen times. 1 have no 
doubt myself of their accuracy; but think that the existence of 
a new metal can hardly be udinitted, without stronger proofs 
than the solitary analysis which 1 have performed. 

5. The liquid, thus freed from iron and junonium, was Alumine. 
supersaturated with pure ammonia. A grayish white gela¬ 
tinous matter precipitated. It was separated by the filter, 

and became gradually darker coloured when drying. This 
matter, after being exposed to a red heat, weighed about 38 
grains. When boiled in potash lie, 4*1 grains were dis¬ 
solved, of a substance which, separated in the usual way, 
exhibited the properties of alumina. 

6. The remaining 33*9 grain* were again dissolved in An oxt4«» 
muriatic acid, and precipitated py pure ammonia. The 
precipitate was separated by the filter, and allowed to dry 
spontaneously in the open air. It assumed an appearance 

▼err much resembling gum arabic, being semitransparent, 
ana .of a brown colour. When dried upon the sand-bath, 
it hecame very dark brown, broke with * vitreous fracture, 
and still retained a small degree of transparency. It was 

• tasteless. 
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examined by 
reagents. 


tasteless, felt gritty between the teeth, and was entity reduced 
to ptfwdet. It effervesced in sulphuric, nitric, muriatic, and 
acetic acids, and a solution of it was effected in each by 
metes of heat, though not without considerable difficulty. 
The solutions had an austen, and slightly sweetish taste* 
When examined by reagents, they exhibited the following 
properties: 

(1.) Prussiate pf polaph. A white precipitate. 

Ji.) Oxalate of ammonia, A white precipitate. 

(3.) Jartr|te of potash, A white precipitate. 

(4*) Hydrottalpburet of polu&h. A white precipitate, 

{$.) Phosphate of soda. A white precipitate. 

(d.), Arseniatc of potash. A white precipitate. 

(7*) P6tash and its carbonate. A white precipitate, 

(8.) Carbonate of ammonia. A white precipitate, 
to-) Ammonia. A white gelatiuous precipitate, 

(10.) A plate of zinc. No change. 

• 4 • 


appeased to These properties indicated oxide of cerium. I was there* 
n^ecu fronf ^ ore disposed to consider the aubatauct* which I had obtained 
that of ce- as oxide pf cerium. But on perusing the accounts of that 

tium; subetunce, given by thje celebrated chemists to whose la* 

hours we are indebted for our knowledge of it, there were 
several circumstances of ambiguity which occurred. My 
powder was dissolved in acids with much greater difficulty 
than appeared to be the case with oxide of cerium. The 
colour of my oxide, when obtained from oxalate, by ex* 
posing it to a red heat, was mnch lighter, and more inclined 
to yellow, than the oxide of cerium. 

In this uncertainty. Dr. Wollaston, to whom I com muni- 
cated my difficulties, offered to send me down a specimen 
* of the mineral called cerite, that I might extract from it 
real oxide of cerium, and compare my oxide with it. This 
but this owing offer l thankfully accepted *f and upon jcomparing the pro¬ 
in whVh!» h0(1 l^ rt f eg 9^ my oxide with those of oxide of cerium, extracted 
was procured, from cerife,! wua fully satisfied that they were identical* The 

more 

• The specimen of cerite, which V analysed, was to much misted with 
acionolltr, that the statement of the results which 1 obtained cannot 

he 
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more difficult soloblity of mine waa owibg to the method 1 
had employed to procure it. and to the strong heat to which 
1 had subjected it; whereas the oxide of cerium froip cerite 
had been examined in the state of carbonate* 

7 . In the many experiments made upon this powder, and Somr parHeo- 
upon oxide of cerium horn cerite, I repeated every thing that 
had been established by Berzelius and Hisinger, Klaproth noticed, 
and Vuuquelin, and had an opportunity of observing many 
particulars, which they have not n ticed. It* moy be worth 
while, therefore, without repeating the details of these 
chemists, to mention a few circuuiataucea, which will be 
found useful in examining this hitherto scarce oxide. 

a. The precipitate occasioned by the oxalate of amrooiua 
is at first in white flocks, not unlike that of muriate of ail- 
ver, but it soon assumes u pulverulent form. It dissolves 
readily in nitric acid, without the assistance of heat* The 
tame remark applies to the precipitate thrown down by the 
tartrate of potash. But tartrate of cerium is much more 
soluble in acids than the oxalate. 

' O. The solution of cerium in acetic acid is precipitated 
gray by infusion of nut-gulls. Cerium is precipitated like¬ 
wise by the same reagent from other acids, provided the so¬ 
lution contains no excess of acid. This (act was first observed 
by Dr. Wollaston, who communicated it to me last sum¬ 
mer. 1 immediately repeated his experiments with success. 

c. Cerium is not precipitated from its solutions in acida 
by a plate of zinc, in some coses, indeed, 1 have obtained 
* yellowish-'ed powder, which was thrown down very slowly. 

But it proved, on examination, to consist almost entirely 
of red oiide of iron, and oi course only appeared when the 
tolutjou of cerium was contaminated with iron. 

be of nyich importance. The specific gravity of the specimen was 4* 14V. 

1 found it comjwwed as follows: 

■ 

A white powder,! ft by muriatic acid, and presumed to be silica, 473 


Red oxide of cerium....... 44* 

Iron ....... 4* 

Volatile mailer ..... .. 

Ms*"".. 17 


1000 

d. Tho 
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d. The solutions of cerium in acids have an astringent 
taste* with a perceptible sweetness, which, however, is dif¬ 
ferent from the sweetness, which some of the solutions of 
iron in acids possess. 

c. The muriate and sulphate of cerium readily crystal¬ 
lise; but I could uot succeed in obtaining crystals of nitrate 
of cerium. 

f. The best way of obtaining pure oxide of cerium is, to 
precipitate tbe solution by oxalate of ammonia, wash the 
precipitate well, and expose it to a red heat. The powder 
obtained by this process is always red: but it varies very 
much in its shade, and in its beauty, according to circum¬ 
stances. This powder always contains carbonic acid. 

g. I consider the following as the essential characters of 
cerium. The solution has a sweet astringent taste. It it 
precipitated white by prussiate ef potash, oxalate of aimxxv 
uia, tartrate of potash, carbonate of potash, carbonate*of 
ammonia, succinate of ammonia, benzoate of potash, and 
hydrosulphuret of ammonia. The precipitates are redis¬ 
solved by nitric or muriatic acids. Ammonia throws it 
down in gelatiuous flocks. Zinc does not precipitate it 
at all. 

A. The white oxide of cerium, mentioned by Hisinger and 
Berzelius, and described by Vauquelin, did not present 
itself to me in arty of tuy experiments: unless the white 
flocks precipitated by ammonia from the orig nal solution 
be considered as white oxide. They bec ame brown on dry¬ 
ing, and, when heated to redness, were certainly converted 
into red oxide. 

As cerium, as well as iron, is precipitated by succinate 
of ammonia, the preceding method of separating the two 
fiom each other was not unexceptionable. Accordingly, 
in some subsequent analyses, 1 separated tbe cenUm by 
means of oxalate of ammonis, before 1 precipitated the 
iron. I found, that the proportions obtained by the analysis 
above described were so near accuracy, that no material 
alteration is necessary. 

8. The liquid, thus freed from iron* alumina, and cerium, 
was mixed with carbonate of soda. It precipitated a quan¬ 
tity iof carbonate of lime, which amounted, as before, to 

about 



•V Ttfft METALS OF TBt ALKALI*. 



about 17 grains, indicating grains of lime. 

From the preceding analysis, which was repeated no lea* 
than three times, a different method being employed in 
each, the constituents of allanite are as follow* : 


Silica ....... 35*4 

Lime .. 9*2 

Alumina 4*1 

Oxide of iron .... 25*4 

Oxide of cerium ....33 *9 

Volatile mutter .. 4* 


Component 

patN of alla¬ 
nite. 


112*0 


1 omit the 7 grains of junonium, because I only detected it 
iu one specimen of allanite. The excess of weight in the 
preceding numbers is to be ascribed chiefly to the carbonic 
acid combined with the oxide of cerium, from which it was 
not completely freed by a red heat. 1 have reason to be¬ 
lieve, too, that the proportion of iron it not quite so much as ir °npro. 
23*3 grains. For, in another analysis, 1 obtained only 18 rated. 0 
grains, and in a third 20 grains. Some of the cerium was 
perhaps precipitated along with it in the preceding analysis, 
and thus its weight was apparently increased. 



, IX. 

Observations on Three Papers of Mr. Davy. By Messrs. 

Gay-Lussac and Thenard*. 


i 


N the Anomies de Chimie for September last are tranala- p T . 
lions af three papers by Mt. Davy, sent to France by that ob«rvati£n» 
gentleman, and entitled, 1 . Observations on the Researches ^ e^of 
of Messrs. Gay-Lussac and Thenard relative to the Amal- Gay-Lussac 
gam furnished by ammonii. 2. Examination of some an ^ Tlwnsid 
Observations of Messrs. Gay-Lussac and Thenard on the 
Facts/especting the Metals of the Alkalis. 3. Reply to 

• Abridged from iha Anna!, de Chira. sol. LXX V, p. 290. 

Messrs, 
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answered. 


iGtrcduciiom 


Ax.-v.fpim of 

not 

on by the 
sulphuric 

<ih1. 


A compound 
f»: immojiu, 
huiroi'en, and 
zuctcurv. 


Messrs. Gay-Lussac and TbengrdV Answer to the Analyti¬ 
cal Researches, &c. These are followed by Observations 
on them by Mestr*. Gay-Lussac and Thenard, some ex* 
tracts from; which will no doubt be acceptable to our 
readers; though a translation of the whole would take up 
much room to tittle purpose, as fnost of the facts have 
come before them in a different form. The following is its 
exordium. 

“ The observations about to be read are divided into 
three parts. W* shall merely relate our mode of viewing 
things, supporting it by reasons, which we believe to lie 
preponderant. If by accident any expressions escape us 
liable to be misconstrued, we request our readers, and par¬ 
ticularly Mr. Davy, not to do this. It is our intention, 
unquestionably, to combat some of his opinions, because 
we do not always think with him: blit while we combat 
them we wish to employ the language suited to truth, and 
merit the esteem of the celebrated chemist, whose talenta 

4 

have justly entitled him to that of all Europe, and mofc 
particularly ours.’* 

On the first head these gentlemen say: M we have de* 
fpouhtrated, that the amalgam of ammonia has no action 
on the air, or on sulphuric acid ; and it is totally impossi¬ 
ble, that it should cover itself in the open air with a white 
powder of carbonate of ammonia.” And again; 

“In fine, we believe we have fully demonstrated, that 
the atiiiuoniacal amalgam is nothing but a compound of 
mercury, ammonia, and bidrogen: for Mr. Davy opposes 
nothing to us. but that it is impossible to dry this amalgam 
thoroughly with blotting paper; and that the water, which 
covers it, combines with the ammonium, and reforms auiv 
inouia. But we know very well, that it is difficult to dry 
the surface of this amalgam with pa|ier: and accordingly 
we take only the centre, after having cooled it to zero [32°j, 
to increase its consistency ; we introduce it into a very dry 
jptr with very dry mercury; and immediately the amalgam 
decomposing gives out ammoniacal and bidrogen gas. Cer¬ 
tainly this experiment is unobjectionable. 1> . 

“ However, at this experiment hat not convinced Mr. 
Davy; aud as perhaps he will tell us, that there is a little 

water 



vn THE Si ETA Lf OF TUE ALKALIS* ()| 

water (which however cannot be) in the centre of this amal¬ 
gam, we will relate another, to which we think be caunot 
reply* It isos follows* 

u After having made a liquid amalgam af potassium, we Experiments 
poured it into a large cupel of moistened sal ammoniac, pro?c thL ^ 
and obtained immediately, by the process for which we are 
iudehted Ms Davy, a very bulky and very consistent 
compound of potassium and ainuioiiiacal amalgam. Then, 
having removed w ith a knife all the upper part, we took 
out the interior parts with a very dry iron spoon, and iinrne- 
mediately put them into a tube almost full of mercury, 
which had been previously boiled. Afterward, having closed 
this tolie, which was thus filled with mercury and the com¬ 
pound of uminoumcul amalgam with po'assium, with a very 
dry stopple, we iuverted it in mercury also well dried. The 
amalgam rose above the mercury, and was almost imme¬ 
diately decomposed, purt cularly by means of a slight agi¬ 
tation. But, in proportion as the decomposition went on, a 
pretty considerable quantity of gas was extricated ; and thi< 
gas was alwu) s found to be a mixture of uniuioniacal and hi- 
drogen gns, in the proportion nearly of 2*5 to 1. Now u»U 
it be said, that the mercury or our vessel® were humid? We 
can prove they were not; for, on pouring into them an 
amalgam of potassium, instead of a compound of potassium 
and ammoniacal amalgam, no gas was evolved. Or will it 
be said, that the interior of the aiuiiioniaca) amalgam with 
potassium contained a small quantity of water? But this 
is impossible, siuce water and potassium cannot exist to¬ 
gether. Or, finally, will it be said, that we could not ac¬ 
curately remove with a knife the external portions of the 
compound of ammoniacal amalgam with potassium ? But 
the experiment i® so easily performed, that it can never 
fail. • 

" Thus the slightest objection cannot be made to this 
experiment, and it must be conclusive, even in the eyes of 
Mr. Davy. Beside®, the result is easily understood : it is. The result 
the potassium, combining with a very large quantity of pla * ned - 
mercury, is so disseminated, that it con no longer act with 
sufficient force on the ummouia and hidrogen to unite 
them ; so that the ammoniacal amalgam of potassium finds 

itself 
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itself in this case subjected to the same laws, at that which 
is formed solely of mercury, ammonia, and hidrogen, 
and which cannot exist, except under the electric influ¬ 


ence. 


lightness of 
the amalgam 
accounted for. 


“ If Mr. Davy admit, that the ammoniacal amalgam is 
a compound of mercury, ammonia, and hidrogen, he must 
admit also onr explanation of the phenomena exhibited by 
its formation, or of the cause of its being five or 6ix times 
as bally as the mercury it contains. This explanation is 
perfectly natural. In fact, since the hidrogen and ammo¬ 
nia are scarcely more condensed in this amalgam, than they 
are in the state of gas, which is proved by the facility with 
which they escape from it, they cannot but considerably 
diminish the specific gravity of the mercury. The pro¬ 
perty that mercury has of being about 94000 times as heavy 
as hidrogen gas; and that which gold has of losing its 
Tustre and ductility, and becoming soluble in all the acids, 
by the addition of a few hundredths of oxigeo gas, are facts 
as extraordinary.’* 

Under the id head the French chemists observe: 


Solid hydruret 
•f poUi*ium. 


Mr. Davy’s re¬ 
marks 


answered. 


“ Mr. Davy says, that he could never succeed in com¬ 
bining hidrogen gas with potassium, so as to form the solid 
hydruret of potassium; which we made known in 1808, 
No. 144 of the Moniteur, &c.; and on the preparation of 
which we gave fome fresh information in No. 330 of the 
BMiotlilque britannique , in September, 180 $. He imagines, 
that in our experiments we paid no attention either to the 
solution of potassium in hidrogen gas; a solution, which, 
according to him, occasioning probably a condensation of 
this gas, might hsve led us into an errour; or to the influ¬ 
ence of the metal on glass; or to the circumstance, that. 


from his observations, very small quantities of air or water 
give rise to a grayish powder, similar to what we announce 
as the hydruret of potassium. Our answer to all these ob¬ 
servations shall be very simple. Let a certain quantity of 
potassium, as was mid, Bib. brit. No. 330, p. 47, and of 
very dry and very pure hidrogen gas, be heated in a curved 
glass jar, thoroughly freed from air and water, and until its 
extremity immersed in water, the mercury will soon be seen 
to ascend rapidly in the jar, and at the expiration of a cer- 
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tain time to be nearly stationary. At this period let the 
gaseous residuum be measured, and suppose it to be equal, 
for instance, to two thirds of the volume of hidrogen em¬ 
ployed, it will be concluded, that one third of the hidrogen 
has been absorbed by the potassium. And, fa feet, it may 
be expelled from it immediately, by heating the potassium 
sufficiently in the same jar in which the experiment has 
been made, and which is then full of mercury. 

“Thus we hud, that potassium absorbs a quantity of 
hidrogen, which is equivalent nearly to a fourth of what it 
gives out with water. We have repeated this experiment a 
great number of times, the result has always been the same. 

It is certain then, that a solid hydruret of potassium exists. 

The properties of this hydruret may be seen in the Bib. brif. 
as above quoted.*" 

‘•Mr. Davy says, that potassium absorbs more ammonia- Potassium 
cal gas dried by lime, than of common ammoniacal gas in 
the proportion of 16 to 12*5. We have always observed on ammaniacai 
the contrary, that the absorption of these two gasses is per- 
ceptihly the same with tin equal quantity of potassium, if 
the temperature be the same; as we have already shown iu 
the Bib. brit . What Mr. Davy considers as jjotash is 
already, according to us, an amuiomuret. 

“ Mr. Davv says, that the ummoniuret, made with ammo- Ammoniac** 
niacal gas and potassium, does not give out, as we have ad- g , v !^out*^rae 
tranced, the O'G of ammoniacal gas it contains; namely, 0*4 ammonia ua- 
not decomposed,*nd 0*2 decomposed; or at least that these deooni ^' se<i * 


• “ It b hi the form of a gray powder, which ha* noi a metnllir a;*- Propc nil** of 
pea ranee. It effervesce* briskly with water, and gives out about i.nc f, ‘ hidf*i*claf 
fourth more of hidrogen, th-n the metal it contains b capable of g.^mg t JOUs,i,u * 1 ‘ 
out. Placed in contact with mercury in the cold, it Is g.adually decom¬ 
posed j an amalgam of this metal is formed, and all the h.dro/en, to 
which it owed its pulverulent state, is evol e . If heated, its deiom- 
posuion by mercury is almost innunianeou*, and ».o more hidmgeu g.is is 
evolved than when cold. In fine, heated to an objure red, it resumes 
the metallic appearance, and also cvulvet all the hidrogen, which the 
metal had absorbed ” Ann. de Cbtm. voL LXXII,p 2h6. 

t Messrs. Gay-Lussac and ThenarHsay, In the place referred to, that a 
temperature somewhc elevated eapels a great dral r»f ammonia from the 
olive coloured suoatanci; and hence ih- quantity of ammonia abs.»rued 
by the metal U very variable, according to the temperature employed. 

results 
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udVm $ier- 


•n acid. 


results me obtained only to fac at there it moisture in th* 
vessels employed. On this point we cannot accede to the 
opinion of Mr. Davy: neither our gasses, uor our mercury, 
nor our.vessels, contain water; and yet we always obtain 
from this ammoniuret the 0*4 of ammoniac without'being 
decomposed. This difference between our results and those 
of Mr. Davy does not depend on water, as he supposes, but 
on the high temperature, to which he exposes the ammo* 
niuret.” • 

Under the 3d head Messrs. Gay-Lussac,and Thenard say i 
Sulphuret and 44 On fretting the sulphuret* and phosphurets of potus- 
potTumm'’* with an Kid, uwifted by heat, as ought to be done, 

treated with neither hidroguretted sulphur, nor hiclroguretted phospho¬ 
rus, is formed; and we always obtain even more phosphu- 
retted hidrogen, than is requisite to represent the hidrogen of 
the potassium. 

4< Mr. Davy says, 1st, on treating the sulphuret of potas¬ 
sium with muriatic acid, he has obtaiued very variable 
quantities of sulphuretted hidrogen gas; and that in gene* 
rul less is evolved, than the poUajrium of this sulphuret 
would disengage of hidrogeu iroin water : 2dly, that, on the 
contrary, on treating potassium with sulphuretted hidrogen 
gas, there is a greater quantity of hidrogen gas set free, than 
that which the potassium employed is capable of evolving in 
its contact with water. 

“We have repeated more than fifty times our experi¬ 
ments on sulphur, sulphuretted hidrogen gas, and potas¬ 
sium : the sulphuret of potassium lias always afforded us by 
acids a quantity of sulphuretted hidrogen gas, equal in vo¬ 
lume to the hidrogen, that the potash was capable of evolv¬ 
ing by its contact with water: and always loo, on treating' 
potussium with‘sulphuretted hidrogen gas, we have ob¬ 
tained as much hidrogen gas, as the potassium would have 
yielded with water. 

44 We affirm auewr, that these results are certain. 

44 Mr. Davy considers it as probable, that, on heating po¬ 
tassium with sulphur, a portion of potassium remains in the 
centre of the sulphuret of this metal. Ifbut little aqlphur 
be employed, this does not take place: still leas theft.can it 
when a great deal is used,, as is done by Mr. Davy. 


Potauiuru 
heated with 
sulphur. 


" Mr. 
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••Mr. Davy says it it cvkUot, that tb? netted waensploy Experiment! 
in our endeavours to show* that hit experiments ap pnospho- an(1 p) 10S phu* 
rus and phoaphuretted hidrogen eve not accurate, da not retted hidio- 
apply to the case he has in contemplation. 4 Tb$y<J>eve gL x 
acted, 1 he adds, 4 on the phosphuret of potassium with hot 
,-waier, and thus they form phosphate of potash, and a large 
quantity of phoaphuretted hidrogen gas; whereas, when 
strong muriatic acid is employed, the muriate of potassium 
is produced, and the oxigen is furnished solely, or princi¬ 
pally to the potassium. We cauoot form juat conclusions, 
unless when the potassium alone is oxided;«and my design 
in employing but a small quantity of acid was to oxide this 
substance alone." 

41 We shall observe, 1st, that we have treated the phoa* 
phuret of potassium not with hot water only, but with acids 
also; and that in every case we have proved, that more pbos- 
phuretted hidrogen gas whs obtained, than was required to 
represent the hidrogen gas, that the potassium of this phos- 
phuret was capable of furnishing with water; and that 
therefore Mr. Davy has nothing to object to the means we No oxigen ex* 
have employed to refute his opinion, or to demonstrate, that ,sls m lhc ‘ m ' 
no oxigen exists either in phospburetted hidrogen, or in 
phosphorus.". 

44 Mr. Davy accuses us of contradicting ourselves, as we Potassium in 
have said, Mim. tfArc ., vol. II, p.304, that potassium, when hydrogen from 
heated in phoaphuretted, sulphuretted, or arsenicated liidro- phosphuretted, 
gen,absorbs the phosphorus, sulphur, orarsenic, and a portion 
of hidrogen; and we say, Jour . de Pkys . Dec. 1809 , that po¬ 
tassium sets free all the hidrogen of phoaphuretted or arseni- 
cated hidrogen. In this there is nothing extraordinary* At 
first we employed an excess of potassium, apd an absorption 
of hidrogen took place. But since, particularly when Mr. not other* iie* 
Davy* had concluded from his experiments, that sulphur, 
phosphorus, and phospburetted aud sulphuretted hidrogen, 
contain oxigen, having examined anew the action of potas¬ 
sium on sulphuretted, phospburetted, and arsenicated hidro¬ 
gen gas; and far this having uecesaarily employed an excess 
of g«|j we have seen, that, in this case, do portion of the 
hidrogaa of the phoaphuretted or arsenicated hidrogen is ab¬ 
sorbed. Tus it appears, that we are perfectly consistent; 

Vol. XXIX.—Mat, 1811. F since 
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Potassium ab¬ 
sorbs phosph. 
bid. gas with¬ 
out flame. 


•ulpb. bid. 
with. 


sintfc we can at pleasure cause the hidrogen of these gasses 
to be absorbed or not by the potassium, 

“ Mr. Davy observes, that we have said potassium ab¬ 
sorbs phosphuretted hidrogen gas with flame ; while on the 
contrary, as he has found, it absorbs it without flame. This 
is true, and the mistake has even occasioned us to make 
another, which Mr. Davy dors not mentior.: it has led us 
to say, that potassium absorbs sulphuretted hidrogen gaa 
without the emission of light. The fact is, these two ex¬ 
periments were made at the same time, and one was written 
down for the other. This may easily be conceived, for the 
phenomena are too visible not to he perceived. If we give 
this explanation however, it is not to exculpute oursehes 
from the mistake/* 


Aweriicated 

hwlrogen c<m- 
nlna oxigen. 


No oxigen in 
rulphur or 
phosphor us. 


Collection of 
Experiments. 


•• Mr. Davy complains of our having said, that, if he 
were acquainted with the action of arsemcated hidrogen gas 
on potassium, he would have inferred from it the existence 
of oxigen in this gas. We think the same still, because we 
do not obtain, on treating arsenic with water, a quantity of 
hidrogen gus representing that which potassium is capable 
of giving with water. 

44 Mr. Davy could have wished, that we had spoken of 
his experiments to demonstrate the existence of hidrogen 
in sulphur and phosphorus; and complains, that we have 
only endeavoured to point out errouis. * • • • * But our 
only object was to inquire, whether these experiments de¬ 
monstrated the existence of oxigen in thesje two substances: 
and, as no one of them proves this, and as I he result of all 
are contrary to ours, we could not but draw inferences from 
them opposite to those of Mr. Davy/' 

44 In a Collection of our Experiments, now in the press, 
we shall answer all Mr. Davy's objections, and endeavour to 
reuder him the completest justice/’ 


X. 

Observations respecting the Sensible Perspiration of the Dic- 
tamnuM Albus , or FroxineUa. By Mr . Robert Lyall, 
Surgeon* M. R* P» S. E. Ac. Communicated by the Author. 

V^rtbn that 1T has been said, that in calm summer evening* the 
’ n# *******^it.dietamnas albus evolves hidrogen gas, or a highly odorous 

iuflatnmuble 
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inflammable effluvium, which explodes when brought into tany emit* an 
contact with the flame of a candle ; an opinion that is main- ^ animabI * 
tained in the latest botanical publications 1 have seen. 

When I first became acquainted with the above notion, Experiment 
my curiosity was excited, and l longed for an opportunity 
to make the experiment, which wa* not very long denied me. 

The result of m^ observations I shall now relate in order, 
that the subject may be more accurately investigated. 

I need scarcely premise, that the peduncles, the calyx, Glindson it 
the outside of the corolla, and especially the tops of the fi- conramiug a 
laments, and the germen of the dictamnus, are covered with 
gill ft U of an oblong form, many of them supported on little 
pedicles, all of them of u beautiful red colour, and contain¬ 
ing a somewhat viscid fluid. 

On the 10th of July, about ten in the evening, the wea- F>'p. 1 . 
ther fine, and the temperuture fi6, I commenced my expe¬ 
riments on the dictamnus. By holding n lighted candle at 
' the bottom of a raceme of flowers, inconsiderable explosi¬ 
ons, or rather a hissing noise wns occasioned, accompanied 
by light-blue coloured flame, which proceeded along the 
course of the peduncles, &c., and ascended even higher than 
the top of the stem ; a good deal resembling an amusing 
experiment sometimes practised in the theatre, and often by 
boys?by means of powdered resin and a burning candle, &c* 
Immediately after the combustion, the surrounding atm os- ^ 

phere became tainted with odoriferous effluvia, exactly si¬ 
milar to what the healthy flowers, though much stronger, 
etnit. July 13, l repeated this experiment, at the wme Fxp. 
hour as before. 1 he evening was fine, but the plants were 
wet with the afternoon’s rain. Scarcely any noise was pro* 
dured ; the experiment not succeeding as before. 

At another time 1 bronght home u raceme of flowers, Other exnc'i- 
^ • • • • • ^ 
and after it had stood with \U end placed in water for m9ht '- 

two hours, I approached a burning candle to it, and little 

explosions followed. 1 replaced the raceme in the water, 

and next morning darkened my room, and made the same 

experiment, but heard no explosion*. Since the 13th of 

July, I Have frequently repeated the first experiment, but 

never have succeeded nearly so well as at first; a little hiss*- 

ipg noise, attended with a small flume, only occurring now 

f V and 
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and then, occasioned in consequence of the bursting, I ima¬ 
gine, of the gland* of new flowers; which, from their not 
being before developed, remained uninjured, during former 
experiments. 

1 tie glands'le- On examining the plants after the combustion, l ob» 
cxi'eri- •erved,that the glands were completely destroyed; a.*d thus 
mems. I was led to suppose, that the resinous fluid which they con¬ 

tained was burnt during the explosion; and not that hidro- 
gen, or any iuflammablc vapour was exhaled. Since afler- 
anH no small experiments never succeeded so well as the first; and 
%vr*j?crce7vec^ because the smell of hidrogen was n^ver present, either 

before or after the experiment, I think I am strengthened 
in my opinion. At the same time, however, I confess, that 
I am not completely satisfied with mv own observations, 
and therefore wish that some one, who hus convenience, 
would not only repeat the experiments, but communicate 
tbe result of them to tbe public, and thus either ascertain 
the truth of what I have reported, or annul it altogether. 


xr. 


T .fluent 
ir.**ans « m« 


Description and Use of a Rheumameter y to estimate and 
compare the Velocity of the Current of Rivers; by iifr. 
Reamer, Conservator of the central Museum of Artil¬ 
lery *. 

IFllOM Marietta to tbe present clay men of the first erai- 
. ,, uence have employed different means to estimate the Velo- 

•ure the vclo- city and force of rivers; and their methods, more or less 
eity ot nvers. fugeniou«« seen to leave nothing to be desired. I may incur 
the imputation of temerity therefore in bringing forward 
another, perhaps not equally good; but as it is very sim¬ 
ple, attended with little expeiise, and requires no calcula¬ 
tion, it may suit a great many persons, who are desirous of 
erecting mills or other works on river*, with the velocity of 
which they are unavquainted. • 

Dynamometer Mf . Gauthcy, inspector general of bridges and highways, 
applied to this i j • i r • l i. / 

jmrpc*>e, first employed my spring powderproof m the shape of a 


• Abridged from Sonnini’t Biblioth, Fliyrico ecor.. March, 1810, p 193. 

steelyard. 
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steelyard, to ascertain the force of a stream on a given sur¬ 
face. His process is analogous to that of the bent lever 
balance, as described by Michelotti in his work on Experi¬ 
mental Hydraulics; but bis method is not so simple, nor 
his apparatus so cheap and portable, as that of Mr* Gau¬ 
thier. 

1 have observed however, that the hand which holds the Improvement 
rod, to which the instrument is tixed, is liable unintention- a i i P 1 *ca 
ally to give it an additional impulse. This inconvenience 
has led me to employ the steelyard in a different manner, 
which appears to me more convenient and more accurate, 
and affords the double advantage of measuring in distinct 
manners both the velocity of the current, and its absolute 
force on a given surface, so that the two modes of exami¬ 
nation mutually check each other. 

The apparatus consists of a cork log, or float, 10 cent. Apparatuses 
[4 inches] square, in the shape of a cube, so ballasted as 5cr ‘ bu ^* 
just to sink to the level of the surface. A small reel, turn¬ 
ing very lively, on which is wound a silk cord of a given 
length, to measiiie the distance the log should float. A 
small dynamometer, resembling that I constructed to mea¬ 
sure the strength of threads of silk, cotton, or flax. With 
tin* apparatus, which may be curried in the pocket, the 
action of a current may easily be ascertained. 

To the upper part of the log is fastened a silk cord, 
forming an acute angle, like the string of a kite; and to the 
point of the angb? is hooked a red string two yards long, 
tied to a green string teu yards long, which is entirely 
rolled up on the Feel. The other end of the green string 
is fastened to the reel, which the obseiver holds in his hand. 


A cord of two colours is used,Ho distinguish the part in¬ 
tended to measure the distauce passed through from that 
which■should be in the water with the log. 

1 have preferred a silk to a hempen cord, not only be¬ 
cause silk is stronger and more pliable, but because it does 
not twist in the water, and retard the progress of tbe log. 
To satisfy myself of this, I have thrown into the water little 
pell eta,of paper, which floated freely by the side of the log, 
and the eye could perceive a sufficient uniformity in a dis¬ 
tance of ten yards, the measure fixed on. 


To 
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To Qte it, a boat being anchored in the stream, the log 
i* to be thrown into the water, and suffered to float away, 
till the whole of the green cord alone remains on the reel, 
which is stopped at this point by a catch. One person then 
looking at a seconds watch gives the signal, when the second 

hand begins its revolution, and instantly the other, who 

• 

bolds the reel, sets loose the catch ; the log floats on, and 
the time it takes to run out the ten yards of line shows the 
velocity*. 

To determine the absolute force of the current on the 
cube, slip the loop at the end of the cord oft' the knob on 
the reel, and hook it to the hole of the little dynamometer, 
and the number of degrees shown by the index will express 
the maximum of the action of the water on a surface of id 
square inches. 

This action isiiot constantly the same, not only from the 
eflvct of the waves, but from the natural current, which 
app^irs not to be always regular. In fact we have observed 
in calm weather, without any apparent waves, that the 
force of impulse varied from one instant to another in the 
proportion of 6 to 8, or even more. 

But the velocity has a great action, as will appear from a 
table of the experiments we made at Paris between the 
Pont de* Arte and Pont-Royal, on the 20th of July, 1809. 
The weather was calm, and the Seine a little below its mean 
height, being at met. [4 feet 11 in.] on the graduated 
ecale of the Pont*Royal. 

first situation, 10 yards from the side, opposite the wickets of 

the Louvre . 

j1. Vejoc.jnsbe., 25 1 


2 .. 26£ rForce in hectog. 1 te 3; in oz. avoir*!. 7 to 10J 

3 . 26 3 


• The person who holds the red in hh right hind might dispense with 
gn assistant, by hol<j»ng in his lef: a stop watch, stopped at the end of the 
revolution of the second s hand. He would only have to sot loose the 
stop with the (• refingcr>)f the left hand, at the instant he disengaged the 
eaich with the right, and step the watch again the moment ihl line was 
run off the red. C. 


Second 
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Second sit nation, in the middle of the stream . 

1 ..HO 

2 . 14 >.. 6 to 9: ........ £lto3ll 

3 . 14 ) 


Third situation? 15 yards fiom the side, opposite the street 


des Saintsatires. 


1 . ?8 1 

2 . 2t > . 1 to . . .3J to 7 

3 . 28 J 

Though these data are not very ample, it is obvious, Generalcoru. 

1st, 'Flint the water at the sides of rivers has but little ctaions. 
velocity: and 

2 dly, That the velocity of the middle of the stream in¬ 
creases in an extraordinary degree the impulsive force; 
since the action produced on the log by a velocity of 10 met. 

[32 f. 9 i«i.] in 14 seconds was from 21 ounces to 31J ; while 
by a velocity of 28 seconds it was only from 3 J 02 . to 7. 

Ori comparing afterward our experiments with those of The rxp<*r»- 
Muriotte, made about itifiC iu the same place, we found a mUie 1 *' r * 

gr at deal oi similarity in the results. By means of little lTihcentmy, 
balls of wax, ballasted so as to swim level with the surface, 
he estimated the velocity of the Seine, at its mean height, to 
be 150 feet iu a minute, or 30 inches in a second. But 
when we made oyr experiments the Seine was only 4^ Act 
high, ai^d at the time of Maiiotte’s it was 5 feet; a differ¬ 
ence ii) height answering to the difference of velocity. And 
hence we may infer, that a century and half has made no 
change in the current of the river at this part. 

The same experiments led us to compare the velocity of Velocity qftho 
the Danube with that of the Seine. Iu the Journal de 
Paris, of the 11 th of July, 1809 , is a note from Baron Pa- 
kali, who says, that the velocity of the Danube, at it* mean 
height at Ebersdorf, is 4J in a second; so that yre may 
•consider it twice as rapid as the Seine at Paris. 

Explanation 4 f the Plate. 

PI* II, fig. 3. a, a cube of cork, 4 inches square, bound Explanationef 
round with packthread to strengthen it. *** P^t®. 

4 , 
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b 9 ft plate of lead, fastened to the bottom, to ballast the 
cube, so as to float level with the surface. 

c c f knots from which proceeds a silk cord, forming an 
acute angle at the point d. 

e y hook in the loop of the red cord about two yards long, 
tied to a green cord of ten yards^rolled up on the reeiy, to 
measure the velocity. 

g , a flat piece of hard wood forming a base to the reel, in 
the centre of which is a small rod of polished steel, on 
which, as ou axis, the reel turns freely. 

A, tail of the catch, on which the thumb rests, to let the 
reel move at the signal given. 

Fig. 4. i, a small dynamometer, with an index, tomark on 
the arch the maximum of the impulse of the current. 

Fig. 5. A, the log, floating in the stream. 

/, the observer in a boat, holding in his hand the dynamo* 
meter, to estimate the force of the current, after having 
measured the velocity. 
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French in&ti* analysis of the proceedings of the mathematical and 

lute. physical class, during the year 1809, by Mr. Delambre, 

perp. sec-, ha9 just reached us. • 

Stability of the * question of the stability of the planetary system has 
planetary sys- been still farther pursued by Mr. Lagrange, who has exa¬ 
mined it in a mere general point of view, extending it to a 
system of bodies acting on each other in any manner what¬ 
ever. He also purposes to investigate the relation of the 
planets round their centre of gravity, considering the devia¬ 
tion of their figure from a sphere, and the attraction the 
other p'anets exert on each of their particles. 

Mr. Pois*on, as a continuation of his inquiry on the va¬ 
riations of the elements of the plaoeta, has composed a pa¬ 
per on the rotation of the Earth. As Mr. Lagra^e has 
noticed the extreme diffienlty of thn problem, me cpnnot 

be 


Rotation of 
the Earth. 
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be surprised to find, that forinnlei have occurred to Mr. 

Poisson, the absolute summing up of which appeared to 
him impracticable, ilia object was to examine the influence 
of the term of the second order iu the expression of the 
velocity of the Earth's rotation. These terms arise from 
expanding into a series tlie 1 unction expressing the sum of 
tiie products °of the mass of each body attracting by that 
of the body attracted, divided by the mutual distance of 
these bodies. As it is impossible to calculate all these 
terms, the object is to bring forward only those that merit 
attention. Mr. p. accordingly examiues in the first place, 
whether even those that depend on the Sun might not be 
neglected : and he finds, that they are always in fact very 
small. 

As to the figure of the Earth, Mr. P. supposes, that, 
without the action of the Suu and Moon, the Earth would 
turn precisely round one of its principal axes. This is 
justified by the physical state of things, since we do not 
perceive in the altitudes of the pole, observed at different 
places, any of the oscillations, that would result from a dif¬ 
ferent hypothesis, and the duration of which would be 
about one year. By simiUi considerations he expunges 
vhe terms relative to the oilier two principal axes, which 
cun never become sensible but on hypotheses of little pro¬ 
bability, which would give to the rotary motion of the Earth 
periods of less than two years, which have never been ob¬ 
served. He afterwards shows, that the equations to b# 
summed up in the successive approximations preserve the 
same form; whence he concludes, that the axis of rotation 
will always coincide nearly with the shortest of the Earth's 
principal axes, and that the poles will always answer to the 
same points on the surface. 

Bht, though the latitudes may not vary sp as to deserve May there 
any attention, or to be perceptible to astronomers, is the 
rotary motion so uniform, as has been supposed ? If its ine* 
qualities be of a very short period, and not very perceptible, 
they may escape our notice, and yet in a certain degree 
affect all our observations, and the consequences deduced 
from them. Suppose, for example, that the pole, instead of 
the 300° of its mrclc, passes only through 35b*; and that tho 

latitude 
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latitude of Farit observed at a given period should appear, 
in consequence of an oscillation then at ita maximum, too 
great “by l", the erronr being proportional to the cosine of 0; 
the year following at the same time it would be proportional 
only to the cosine of 350% and so on, till at the end of 9years it 
would be nothing. At the end of >6 year* however it would be 
1" in the opposite direction, whence a difference of 2" might 
appear in the altitude of the polej but so small an inequa- 
Argil mm ts for ]jty in so long a period would not be noticed. To show the 
rhac. probability of this we might say, that Bradley, from a num¬ 

ber of observations of the polebtar in 1753, found the lati¬ 
tude of Greenwich 51* 28' 41*5", though from a still greater 
number he had before found it only 51* 28' 38% We may 
suppose therefore an oscillation of 2” with a bhort period; 
or a greater oscillation, of which only a part has been ob¬ 
served. The latitude of the observatory at Paris too was found 
to he 48* 50' 10" at one time, and 48* 50' 14" at other 
times, *by Lacaille, Cagnoii, Mechain, and myself. These 
differences might be ascribed to oscillations of at least 2% 
and a period of about J5 \ears, so that there would have 
been 2| period* between Lacaille and Cagnoii, and one 
But probably only between Cagnoii and us. But 1 must add, that, 
there »re none, having examined at large the observations of Bradley for 
* live successive year9, J have perceived no trace of these 
oscillations; that if there were one of 2", it might fre¬ 
quently be confounded with the errours of observation; 
and that the difference of 3*5" between the two results of 


though this 

remain* Vo 



Bradley might arise from his having changed his quadrant 
in the interval, and particularly from the errour of colli« 
nation, which for his old quadrant was 1*74", and for the 
other 8", not being known with sufficient precision, of 
which there are many instances. Thus we may take it for 
granted for the present with Mr. P. and astronomers in 
general, that there is no oscillation, or a very minute one; 
but of this wc have no demonstration, and it is a point of 
sufficient importance, to be worth ascertaining with an in¬ 
strument, in which no errour in the coliimation is to be 


apprehended. For this it would be sufficient to observe 
for some years with Borda’s circle the meridian alti¬ 
tudes of the folestar above and below the pole during 

the 
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the months of December and January: as oscillation, were 
it but of 2", could then scarcely escape observation; as we 
are indebted to Mr. P.’s analytical investigation for the 
knowledge, that its period cannot be a complete year, so 
that the latitude must undergo 8 gradual variation, if ob¬ 
served regularly at the same period. 

Mr. Poissoh has also investigated some other formulse, 
with a view to simplify^them, and render them of more 
easy application. The nrst object, to which he has applied 
them, is the motion of a point attracted toward a fixed cen¬ 
tre, according to any given function of the distance: and 
the second is the rotary motion of a body subjected to do 
accelerating force. His paper terminates with the follow¬ 
ing remarkable conclusion. “'Ihe perturbations of the PertarbitioTu 
rotary motion of solid bodies of whatever figure, to what- ^ 1 ^° **°* 
ever attractive forces they are owing, depend ou the same 
equations us the perturbations of the motion of a point at¬ 
tracted towurii a fixed centre. Thus the precession of the 
equinoxes, and the nutation of the Earth’s axis, will be 
expressed by the same formula 1 !, as give the variations of 
the elliptical elements of the phi nets. 

Mr. Legendre has given us some new theories in fluxions, Thootawi m 
and approximations of easy application. fluxions. 

Messrs. Laplace and BouvukI have each investigated the Motion of ths 
problem of the motion of the Moon being such as always to Moon ’ 
present nearly the same face to the Earth. Mr. Bouv&rd 
shows, that thete is no need of recurring to approximations. 

His method, though different from mine [Delambre’s], is 
equally precise and direct; and his results agree perfectly 
with those of Mayer, thos affording an additional proof of 
the ability of that great astronomer. , 

Mr. Bnrckhurdt has revised and enlarged a paper on the Perturbations 
perforations of the planets, which he composed in 1888, ofthc piAO * u ‘ 
but had mislaid. 

To this is added another paper, which will conclude the Lunar taWr*. 
volume for 1808 , now about to be published. Theory has 
uot yet been able, or has not ventured, to undertake the 
calculations necessary for determining the coefficients of 
the different inequalities of the moon, and they have been 
taken from observation The method followed in these re¬ 
searches 
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Lunar tables- searches if to leave in an 1 nuclei ornate form, in the for* 
mula of the longitude or latitude of tbe Moon, all the un¬ 
known coefficients, multiplying mcm by the liaction winch 
expresses the sine or cosine ot tne aiguuieiit, on whicn the 
inequality depends. All the equations iu whicn ihe 
same coefficient has the highest posit.ve multipliers are 
brought together; another sum is made of’hose in which 
this coefficient has the highest negative cofaciors; and from 
their comparison results the nilt probable value of the 
unknown coefficient, that which agrees the beat with the 
observations. This method, which must have beeu followed 
by Mayer, has since by Masson and Buerg, and all who 
have calculated tables within these twenty years. This 
method is easy, and has no inconvenience but the length of 
the calculations when observations are taken by thousands; 
as must be done if wc would determine the coefficients of 
those inequalities, which from their smallness have been ne¬ 
glected in the theory of the Moon : and Mr. B. now offers 
us a very simple method of abridging these calculations, 
since it dispenses with the calculating and summing up of 
all the sines of the argument. 

Conceive a series of sines of arcs, forming a decreasing 
arithmetical progression from to 90° minus a given 
limit y: Mr. B. has fount!, that we ahull obtain with suf¬ 
ficient precision the value of the coefficient sought, by em¬ 
ploying, instead of the mean arithmetical sine, the siue ofy 
divided by the arc y. According to this idia he gives the 
rules to Ik? followed in these reseat cbt*, where we are liable 
to the vexation of finding after long calculations, that the 
inequality sought is null, oi altogether imperceptible. As 
a trial of his method, Mr. B. has made a selection out of 
1300 observations by Dr. Mabkelyne, and proposed ta de¬ 
termine an inequality, which should have for its arguueut 
the mean anomaly of the Moon, increased by the argument 
that regulates tbe inequality, the period of which is 180 
years. Nine hundred observations gave him 4*7" for the 
coefficient. He is desirous, that farther examinatiou should 
be made of tbe goodness of an equation, which so w«U de* 
serves to enter into the tablet. 

Mr. fiurckhardt proposes some other calculations for the 

improvement 
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improvement of the lunar tables, which require only some 
one of sufficient courage to undertake the task. 

In another paper the same astronomer has calculated the Hdley’s 
perturbations of Halley’s comet, which reappeared in 1759* 
and is expected about 1835. He has found, that the at¬ 
traction of the Forth will have altered the period of its re¬ 
volution sixteen davs. 

Having formed the plqp of a grand geodetic operation Methods of 
for joining observatories differing greatly in longitude, he aaimuih” 1 . 0 ^ 
was aware of the importance of an accurate determination of 
the azimuths to the success of his scheme, and in conse¬ 
quence examined the advantages and disadvantages at¬ 
tached to the different methods known. 

He has also determined the dip with two different needles, n; p 0 f the 
one of which gave 68° 47*1'» the other 6h° 47*4\ on the 10th 
and 90th of August, 180.0. Mr. Gay-Lussac had made 
similar observations with another compass ubout the same 
time; and ns his dip differed some minutes from that of 
P*r. B»i r ckhardt. these two gentlemen have ag r eed to repeat 
their tric.S. in order to ascertain, if possible, the cause of 
the diffidence. 

Mr. BW has read a note on the observations of the pen- F^ureoftkr. 
dulum made at the two ex'•« , outies of the meridian, namely 
at Fermenter and Dunkirk, in comyanv with Messrs. 

Arago Hnd Mari»»en, and on the oblarevie>s 'f the Earth 
thence resulting. All fb»*se obsen-e*’- - exhibit a surpris¬ 
ing agreement w’th those made at Boiirdeaux, Fit ear, and 
Paris, by the sam'* gentlemen and Borda; and give ait ob¬ 
lateness differing v«rv li f i1e from T £ ¥ , which 1 have deduced 
from a comparison of my arc with that of Pern. 

Mr.de Prony having been of opinion, that Mr. Ramond's Baromeincsi 
coefficient for ba r ometrical measurements was too «r.?at n,c ‘ v:urL 

• . ^ II.T'IS. 

for inconsiderable be : ghts, and the original coefficient of 
Lnplace better suited to them, Mr. Ramond has several 
times taken the height of various places near Clcrtuond- 
Ferrand, by the barometer; and Mr. de Ccurnoii mea¬ 
sured the sp.me height' trigonometrically. The heights 
vrer£ from 300 to GC ) vaids. The differences were from 1 
yatd to 0 05. Still the differences between »h- heights as¬ 
signed to Mount Cenis* by Mr. Ruttoiid and Mr. de Prony 

remain 
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remain to be accounted for; since Mr. de Prony's barn- 
metrical measurement of that height is confirmed by the 
measurements of Mr. Duane, who had to take the levels 
during the construction of the rood over it. 

In order to introduce the use of thp barometer in geode- 
tical measurements, undertaken as preliminary operations 
in planning roads, and particularly for canal t that have to 
traverse heights, which would be a considerable saving of 


time aud expense, Mr. de Prony has undertaken a scries 
of experiments at Paris and in its vicinity, to ascertain the 
coefficient best adapted to small heights. He verifies the 
barometrical heights by trigonometrical measurements with 
the repeating circle. Mr. Mathieu observes at the imperial 
observatory, and Mr. de Prony at the little observatory 
constructed for him over the pediment of the House of the 
Micrometers Legislature. Mr. de Prony employs two micrometers, dia- 
•pphvd lhe metricaJly opposite, for adjusting the coincidence of the 
barometer., with the tangent to the summit of the mercury, by 

means of which he makes thi9 adjustment superior in accu¬ 
racy to the measuring by the vernier. 

Scarcely a private meeting |w?ses without the class hear-* 
ing some report on new machines or inventions, and ou 
papers submitted to its examination by persons not yet 
members. As it is impossible to review all these, I shall 
only mention: 

Propagation of 1- Researches on the velocity of light, by Mr. Araso, 

now member of the class, who has proved, tt hat this velo¬ 
city is the same, whether it come dire ctly from the Sun or 
stars, or from a fire kindled on the Earth, or by reflection 
from the Earth, a planet, or any terrestrial body. 

• 2 . A fire-engine by Mr. Cagniard-Latour, who has made 
in it a very happy and inverse application of the screw of 


light* 


S*ir»-engine- 


Archimedes. • 

EkctrochemW * D Physical department of the class the most prorai- 
«U inquiries nent are the researches of Messrs. Gay-Lussac and Thenard 

in the brilliant career first opened by Mr. Davy; aud 
though these gentlemen do not appear to contemplate every 
fact with \)ie same eyes, the progress of science cannot fail 
to be promoted by the discussions that arise between 
them. 
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We are likewise indebted to Mr. Gay-Lussac for ob- ^^maiioos 
servations on the corabiuations of gaseous substances with ^ asses “ 
each other, Intended to show, that they always unite in 
simple ratios. 

These observations are followed by a separate paper 6n Compounds nf 
nitrous vapour, and on nitrous gas as an agent in eudioine- n ‘ lrv 8 e0 ‘ 
try. In this we see clearly the influence of quantities on 
the result of combinations, if two parts of uitrous gas 
and two of oxigen be mixed, nitric acid it produced, and 
one purt of oxigeu remains free. If on the contrary four 
parts of nitrous gas and one of oxigen be mixed, nitrous 
acid is produced, and one part of nitrous gas is left free. 

And, as nitrous gas is composed of equal parts of oxigen 
and nitrogen, we know the constitutions of the two acids 
with precision. 

Mr. Guyton de Morveau, in a aeries of experiments on Water 4ecom- 
the diamond, and substances that contain carbon, found 
that water was decomposed by the diumond at a very high 
temperature, and carbonic acid produced. 

Mr. Sa*e has imparted his researches on the revivification Me. Sac*, 
of silver by mercury in the nit*ate of silver: on an acetate 
of ammonia obtained from wood by distillation; on the 
analysis ol the calcareous stone named ty pographical; on 
the magnesia contained iu shells, madrepores, limestone, 
and arrugonitc; on aa aieuaceous iron ore; on an unknown 
petrifaction; and on a cupreous and ferruginous petrified 
wood. 0 


(To be continued.) 


. To Correspondenti . 

A Constant Reader may find many of the articles he 
mentions in vols. XV LJ I, XIX, XX, XXII, and XXIII; 
others will be inserted as oppurtunities occur. His coft« 
eluding suggestion will be considered. 
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ARTICLE I. 

Description v. r a Method of Roofing Buildings securely with. 
Flagstones. By Richard Lovell Edgeworth, £f%% 

f >e. s. M. /e. /. a. 


To Mr. NICHOLSON. 


SIR, 


jf Had occasion Some lime ago to roof a large building in 
an uncommon manner. I send you an account of it; us it 
has succeeded; and, as 1 believe, it may be useful in many 
[.laces where slates and tiles are not to be bad. 

The gaol of Longford, in Ireland, which was built about Gaol of Lon*- 
twenty years ago, was covered with a circular arch of bricks; 
upon tthich broad flat stones, commonly called flags in this 
country, were laid with the best mortar that could be pro¬ 
cured; these thin stones or flags were placed side by side; 
the lateral joints were filled up with mortar; aud alt the 
courses, as they descended, lapped over each other about 
two inqhus. After a short time the sun and frost cracked P«netr*tedby 
the mortar between the joints, and the rain found a way w * tcN 
into every part of the building. 

Vol. XXiX.ISo.132.. 
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Management 
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keep out the 
w»l, 


One of those men of practice, is they are called, from 
having been employed practically in building, undertook 
for forty or fifty pounds to remedy the evil, nnd .>y a curious 
cement to render the roof impervions to water. lie .aid on 
his hot cement of resin, and wax, and brick-dust, k%\ Tb 
first summer shower p issed off without |»cn< ( .rating through 
the joints, and the undertaker icccivcd hi*, n.jney: hot in a 
short time things were as bad it ever, and the iniicrcblc 
creatures under cnnfineniei . were drenched t.ith ram and 
snow in every part of the prison. 

In the year 1&09 the Grand Jiry the county of Long¬ 
ford desired, that I would endeavor.r to Maunch 4 his roof at 
any expense, that mi K t be rctp/-ei\ I received proposals 
for covering it w lead, and with cop*** •; this could not 
be done for lost ai. bur. ’red poa.-.-. 

I then proposed to b».t down rafters upon the brick 
arch, so as to form a pol\ g'..iouft roof, upon which slates 
might be laid in the usual manner* i! d ’*% I found would 
cost above four hundred >>oui •' . It il -\> occurred to me, 
that the flags ou the .oof :m J’t be • ordered, as to effec* 
the intended purpose- 

I took off a portion o* the *1ag* i . fine weatlie., and with¬ 
out removing them bor.itht the building I had them 

cutiuthefollowing mariner; <»jc flags (aa, Pi. Ill, fig. 3) were 
about three feet long, two i; ct or two feet six inches broad, 
and two incho* and a half flick. The upper course was of 
fine even flags four feet broad, nnd each of considerable 
length, and under this course the roof was secure every 
where, except between the lateral joints. To prevent the 
rain or snow from penetrating between the upper and under 
courses or horizontal joints of the flags was the first object. 
For this purpose a groove was cut an inch deep in the sur¬ 
face of the upper part or top of those flags that were next 
the eaves; this groove was cut within one inch of the top 
of the flag. A similar groove was cut in the under side of 
the next course that lapped upon the lower course, and so 
•n from the cave to the ridge; so that the upper flag or 
stone could hook upon the under one, as may be seen in the 
section, fig. 1. PI. III. 

The next object was to secure the lateral joints. T# 

effect 
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effect ♦’ s purpose, grooves were cut into the upper surface joints covarad 
along eacn side of every flag three quarters of an inch deep Wllhlead * 
atone inch -rora the eoge,seefig. 2 and 3, where a section or 
p,? r ‘ii . To cove*- these lateral joints caps of lead were 
r «<? • ridge to the eaves, a cap fo*- each flag, or 

•;«‘*r for *v v pair of 1 -g*. These cups, which had the 
. nc’rauc*. head, wlt * fastened over the rabbets or 

s routes t. g-i by copiitr . uls, c, driven through the 

caps • uo til': * between the flags. These nails were 

made fast by slips .retie id d d 1 g. 3, put between the 
stones. A re,, -r 'j •. I the lull su« of the grooves in 
the stones ofth cap a n* lushrnrni na'lsis given, fig. 3. 

Where hole* -t^inade in *v;h the lead c m », the water 
might find a r -u . •; but Ur was prevented oy preparing 
the hoh*R in the h-ul in s..cf a as stop the water 

a!/ovr* the hole, and to turn it as.Je from the direction which 
might be hurtful. The caps tit ere they were laid in their 
proper places were tun . *pside Jown, and where nails 
wt.c to pass, a burr o* 1 jttoi b , £, was punched in the 
lead half an Men deep, hi** by a j -opertool passing through 
the punch, a hole was made in i».e centre of the button. 

, The cap, /.hen put into its j»* : coveied the ridges of the 
flags between th«* grooves, w j water could find an 

entrance between .ne j*»ii.tr of t».r flags; nor could any 
water rise above the tom of these buttons, because theeffectual, 
descent of the rcy>f would carry it off. Besides, the button 
or burr was covered by a mushroom-headed nail, the rim of 
which entered a little into the lead round the burr and pre¬ 
vented small particles of snow trom gaining admittance. 

The holes in these caps might havebeen closed by solder; 
but whenever any work that is of difficult access is to Simplicity ad- 
be performed, it is always advantageous to have it executed ™ ta * eou *- 
by some one workman, in a manner that requires no diffi¬ 
cult art or complicated apparatus. And I find that not one 
drop of water has penetrated through these joints during 
the two winters that have passed since they were covered 
according to this plan. 

At the commencement of the business many difficulties Difficulties 
with respect to the scaffolding were started. Very long 1^* tcSoidinj 
ladders were requisite. Cripples bung on iron atauQcheons 

Gi im 
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in the wall were deemed insecure; and the country work¬ 
men trembled at the idea of being perched so high from 
the ground without any apparent protection. I constructed 
eight light ladders, each six feet long; these were wider at 
one end than at the other, so as to permit fliciu to he 
joined together by small bolts passing through the ends of 
both ladders. The ladders, thus joined, applied themselves 
commodiously to the circular roof, they w ere hung across 
the top and fastened by ropes, passing over the ridge of the 
roof to the iron bars of the wind aw'• of the upper cells on the op¬ 
posite side of the gaol, which happened to be empty. On these 
ladders movable cripples were placed wherever a scaffold was 
wanting* on these cripples, which extended six feet from the 
roof, strong planks were laid, with ledges to prevent their 
slipping sideways; round this scaffold a coarse substantial 
handrail was tied. The passage to this scaffold was through 
a large opening in the top of the roof whence the workmen 
descended down the ladders to the lower platform, and 
thence to any part of the roof # . 

The scaffolding of this work cost hut fifteen pounds, and 
the repair of the roof, exclusive of some other work that was 
carried on at the same time, came within one hundred and 
forty pounds. 

As I may not have an opportunity of mentioning it in 
another place, 1 hope that you will excuse me for inserting 
a circumstance relative to this gaol, which is certainly not 
connected with the immediate subject of this letter ; but as 

* The moment the scaffold was finished, I went upon it myself, and 
from that time no objections were made. Notwithstanding all the pro* 
cautions that had been taken, a fatal accident threatened the lives of the 
workmen. It has been said already, that the ropes which held the lad¬ 
ders wore tied to the bars of the upper cells of the gaol. One morning, 
towards the close of the business, the principal workman found the iad- 
dr.r*, and the scaffold that was attached to them, giving way. He had 
sufficient presence of mind to throw himself off the scaffold on the roof; 
as he was near the top, the Mope of the roof was not sudden. He could 
therefore stick there till hit companions relieved him. 

The cause of this sudden failure it was impossible to foresee. A mad 
woman had been accidentally put for a single night into one of the upper 
cells; there by moonlight, with that mischievous alaeritj which is often 
the accompaniment of insanity, she untied the cords, and left the scaf¬ 
fold without support 

it 
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it relates to public buildings of all sorts, it cannot be with¬ 
out some general interest. 

In laying the first stone of the gaol of Longford twenty- 
years ago, I placed in a cavity sunk in a large stone, under the foundation 
the S. W. corner of the building, several tiles, upon for P wUri1 /- 
which, before they were baked, there were inscribed various 
memorandums*for pofieiity, the (ireek and Roman alpha¬ 
bets, the latitudes and longitudes ofParisand London, the va¬ 
riations of the needle, the nature and dates of various inven¬ 
tions, of gunpowder, of printing, of the steam-engine, of iron 
bridges, of the balloon ; some of the discoveries ofehewistry, 
and several remarkable events, with the names of celebrated 
books, and of their authors. 

If this were done in various places in Europe, it might This rcco n» 
hereafter be not only gratifying to future curiosity; but ™he r occi- 
migiit be useful to munkind. We have reason to believe, sion*. 
that fictile compositions are among the most durable sub¬ 
stances that exist, and ns we may, with the greatest ease, in- 
serbe what we please on them before they are bnked; it is 
but a small sacrifice to posterity, to give up an hour or two 
of leizure, from a hope, however feeble it may be, of pre¬ 
serving som.’ of the discoveries, which have hitherto been 
made in art or science. Swift tells us, that a shrewd fellow Posterity, 
inquired, why we did fo much for posterity, when pos¬ 
terity has never done any thing for us. It is true, that 
posterity has never done any thing for us; but the idea 
of a posterity, that can bestow posthumous fame, has ever 
been and ever will be an excitement to present exertion. 

Our own immediate descendants reap the harvest which we 
sow, and nothing is more natural or more laudable than u 
wish t« preserve our names among those w ho have been be¬ 
nefactors of society. 

* 

Edgeworthtown, Ireland, 
the nth of April, 1811. 


II 



ship's lifeboat, 


B 6 


Cue of Ship- 
mt reck. 


Flam hr sav- 
f ig persons 

shipwrecked. 


Buoyancy 
of empty 
casks. 


II. 

Method of making any Ship's Boat a Life boat, to preserve the 
Lives of the Crew in imminent danger; by the Keo. James 
Bremner, Minister of Walls and Flota, Orkney Islands*. 

Jf~jL A VINO a great many years ago witnessed a melancholy 
scene of shipwreck, mill seen men pciinhing at little more 
than the distance of one hundred yards from the shore, it 
forcibly struck me, that though there was no possibility of 
getting from the shove to them, yet there was a great proba¬ 
bility that means might be found, by which those in such 
situations might with safety be enabled to effect their escape 
to the shore; and farther considering, that the very preca¬ 
rious aid of some accidental piece ol wreck (under every 
disadvantage and in a tempestuous sea) sometimes serves to 
save life, I was confirmed in the opinion, that some method 
might be deviled, which, upon good grounds, would hold 
foitb the promising prospect of safety in all the common 
and general ruses of shipwreck. Hence it was, that to 
devise 6uch a scheme hr came the object of my research ever 
after. 

The following plans (especially the first) are so simple, and 
the effect so obvious, that 1 cannot allow myself to think 
that any seaman can entertain the smallest doubt, but that 
a boat so prepared would live in any seuwl^atever, could nei¬ 
ther sink nor overset, and could carry in safety a number of 
people, in proportion to her size, over a bar, or from the 
wreck to the shore through any surf. 

That empty casks must float, almost wholly above the sur¬ 
face of the water, is so clear, that no person ran be so ab¬ 
surd as to question it; and it is equally certain, that every 
cask will support weight of any kind in proportion to its 
$ize. In order then to accomplish.theend proposed, there is 
only oue thing more wanted, and that is, by means of suffi¬ 
cient seizings or holdings, to secure the casks in their 

places. Were you to tell a seaman, that he is not master of 

• § • 

• Trans, of the Soc. of Arts, vol. XXV11I, p. 135. The silver medal 
tf the Society and twenty guineas were voted to the author. 
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this mighty operation, it is easier to conceive than to cypress 
the contempt ho would feel, and the energetic reply he 
would probably make to such a supposition. If then these 
are undeniable points, it must follow, that wherever the boat 
can be had rermrse to, all that is contended for in the plan 
must be gi anted. 

It i:o doubt has been upon these simple and obvious prin¬ 
ciples, that those corporate and public bodies, and hundreds 
of seamen to whom the plan has been co.nmunicated, have 
so readily mid entirely approved of it. But however re¬ 
spectable and authentic these testimonies (afterward to be 
m* ntioned) may be, I lay no stress upon that point, neither 
do i ask any credit for it, but freely submit my statements 
to the great body of seamen in general, leaving them to be 
judged of, not with liberality only, but with severity, con¬ 
sidering that it would be a crime of the first magnitude, to 
advance a single argument or suggestion, that could have 
the smallest tendency to mislead, in a matter so solemn and 
important as where life and death are concerned. 

Were I to go back to cases that are well known to have 
happened, I could easily point out many, wherein had this 
plan been ^bought of, there cun be no doubt but it would 
have been attended with the happiest consequences; and 
probably the recollection of many seamen may furnish cases 
of the same kind, which liuve happened within their own 
knowledge. 

i shall only add, that 1 expect no benefit or advantage 
whatever to myself from my perseverance and labours on 
this subject, nor reimbursement for an expense of some 
hundred pounds which it has cost me in repeated journies to 
Edinburgh and London, as well as in experiments, which a 
living of less than seventy pounds a-year could very ill af¬ 
ford ? but I shall nevertheless reckon myself amply rewarded, 
if what I have to propose shall at any time, or in any case, 
prove the means of relieving from the deepest distress, and 
of rescuing from otherwise inevitable death, even a few of 
those who have had the misfortune to be involved in all the 
Jiorroyrs of shipwreck. 

Mariuersare unavoidably exposed to incomparably greater Hardihipt an* 

hardships 
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hardship? aud sulfcrings, than are to be met with in any 
other line in human life. 

While the labours of aW others are moderate, and find 
relief at stated intervals by day, and repose by night, the 
seaman must contend with the storm so long as it lasts, and 
encounter danger at a moment’s warning, whether at mid¬ 
day or midnight. Whilst the tempest rages, 4 no respite can 
be allowed him; he must keep his station without intermis¬ 
sion, and after toiling above strength and above measure, it 
is often his hard fate to be shipwrecked at lust. 

The complicated distress attending this frequent and 
■fatal disaster it would be in vain to attempt to describe in 
any words; nor is it possible to conjecture nearly the num¬ 
ber, which is added annually to the innumerable multitude 
of dead which the ocean contains. 

Sometimes several hundreds iu one ship are involved in 
this direful calamity, where the misery of each sufferer is in¬ 
creased, ip proportion to the accumulated wo that surrounds 
Jiira; the cry of despair is heard on every side, aud in dis¬ 
traction each exclaims. What shall we do ? 

Amidst overwhelming waves and wreck, the mariner suf¬ 
fers in his person all that u living man cun undergo, and in 
his mind all the anguish that despondence c«u create, 
heightened by the agonizing thought, that he is never more 
to behold wife, child, family, or frieud; still however amidst 
all his sufferings an ardcut love of life prevails, und the hap¬ 
less mariner, struggling hard to preserve it, clings to what¬ 
ever seems to promise a momentary reprieve. 

In the mean time the wreck is rapidly giving way, some 
are washed away in one place, and others in auother; those 
who remain redouble their efforts for life; but alas! they 
strive in vain; one decisive blow \vis dashed tbejr last and 
only support to pieces, aud all are going down together— 
a general rdiriek is he rd—to be heard no more! the me¬ 
lancholy scene has closed, and neither survivor nor wreck is 
left behind. 

Any plan then that has for its object to afford relief in 
litoationa of such extreme distress, and which seeks t6 ex¬ 
tend the same benefit to thousands of perishing men in 

future 
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future ages, will no doubt meet with a favourable reception 
from every humane and benevolent mind. 

Cut humanity and true benevolence are not merely spe- Truehumi- 
culative, but active principles; and wherever they really 
exist, the helping hand is instantly stretched forth, to exe¬ 
cute the dictates of the feeling lieai t. 

As no subject can be more interesting to individuals than 
the present, or more important to society, may it not then 
be e\pee.‘cd, that tveiy friend to humanity and to his coun¬ 
try will not only heartily wish success to the present plan, 
but also lend his best assistance to have it brought into all 
the practical effect, of which it inav be found susceptible? 

It is to lie understood, that the plan is intended to apply 
to cases of shipwreck in general, and thut it may very often 
succeed even in cases of extraordinary difficulty and peril. 

This will comprehend the far greater number of all ship¬ 
wrecks that happen, and the anther thinks himself war¬ 
ranted to say, that no solid objection can be offered to the 
effect»ml operations of his plan to this extent, and that it 
will be ‘cu'ii! fitted to nnswer all the purposes of a life boat, 
by saviug lives, where otherwise men must inevitably have 
pe/ished. 

At the tame time he begs it may be understood, that lieThr pl-m ap 
docs not speak with this* confidence from his own opinion comppteut 
only, however w ell-founded in principle and experiment it judges, 
may be, but because the plan itself, after repeated investi¬ 
gation, has received the unanimous testimony and approba¬ 
tion of professional men, and of men too who must be al¬ 
lowed to be the most competent as well as the most re¬ 
spectable judges in the kingdom, namely, theTrinity House 
of Leith, in whose records a copy of it will* be found. 

The Report of the Highland Society of Scotland confirms, 
that in their Committee appointed to witness the ex perimentat 
Leilh there were naval men of that number who were com¬ 
petent judges, and in whose skill they could confide, and 
for this reference is mad* to the Appendix of their second 
volume. 

It°has been repeatedly submitted to the Trinity House of 
London. It was first submitted to them by Lord Melville, 
the treasurer of the navy, and their answer uuder the bond of 
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their secretary is inserted in the forementioned Appendix, 
signed James Court. 

In the next place, the plan has been laid before the 
Royal Humane Society, and they, not being naval men, do 
submit every essay of that nature to the Klder Brethren of 
the Trinity; and in consequence of their approbation a pre¬ 
mium of five guineas was given by the R. H. S., as appears 
from their printed Reports 1300 and 1801. 

And to these attestations might be added the subscribed 
approbation of more than one hundred ship masters, whom 
the author had occasion to see only accidentally, and whose 
subscribed names are now in his possession. 

It 19 under the sanction of such authorities and documents, 
that it is now offered to the public, and they are such as 
must be satisfactory to every impartial and candid mind. 

They have been obtained without interest, favour, or 
friend, and small premiums have beeu given without the 
author's knowledge, till informed by letter that his plan had 
received this mark of approbation. 

It is impossible therefore to ascribe so honourable testimo¬ 
nies and gratuitous bounties to any other motive than to the 
conviction of the utility and efficacy of the plan, arid an ar¬ 
dent desire to promote an object so devoutly to be wished, as 
the preservation of lives in cases of shipwreck. 

The inventor trusts his statements will show, that he is 
not unacquainted with his subject: and he shall only add, that 
he has had more than forty year* experience incite use of boats, 
among dangerous tideways and rapid currents, such as the 
Pentlaud Frith, and all the other channels among the Ork¬ 
ney Islands; aud that he has been several times at sea on 
shipboard, in stowns that were attended with shipwrecks; 
and that from such experience he is perfectly convinced, 
that his plan is sound and unexceptionable, and is confident 
that the period is not very distant, when it will come into as 
great repute and general use as lifeboats, properly so called, 
are now known to be. 


The plan may be executed upon boats of all dimensions, 
and the largest, provided they could be got out, would be 
found the most advantageous: but, all circumstances con¬ 
sidered, the size deemed in general best adapted for the 
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purpose would be any boat from sixteen to twenty feet m 
length, which is to be prepared as follows. 

Reference to the Plan of the Rev . Mr. Bremmer's Prepara- 

ration of Ship Boats as Lifeboats, PL III, Jig. 4 and 5. 

Two additional ring-bolts are to be fixed in the keel with- Preparation of 
inside of the boat. One to be placed one third of the boat’s a ship’s boat to 
length from the stem. The other one third from the stern. HfeLjoat.* 5 * 
Two anger liores are to be put through the keel wiihoutside, 
and eh .*• to the garboard stroke. One of these bores to be 
pot about half way betwixt the ring in the stem, and that 
next t,> it in the keel. The other about half way betwixt the 
ring in the stern, and that next to it in the keel. 

Mugs may in ordinary be put into these bores, to be 
struck out, when occumOii requires. 

Those ring-bolts which are in ordinary in every ship’*- 
boat. the two additional rim:-bolts in the keel, and the two 
au^ur bores, are all intended a* secure points of fixture, to 
which seizing ropes arc afterwards to he attached. 

In the next place, two tight empty casks, (see fig. 4.) are Casks, 
to be provided, of such dimensions that tlieir length may fit 
U the width of the boat, when laid athwart ship, and their 
diameters to be about three feet, and if larger so much the 
Letter. 

Kadi cask must be furnished with a sling on each end, 
and each sling /o have two eyes on it, about six indies asun¬ 
der, and the slings, so put on the cask as that the eyes may 
tie oi j the upper side when laid into the boat, that the seiz¬ 
ing rope may pass through those eyes, iu their way from ring¬ 
bolt to ring-bolt. 

One of these casks, so prepared, is to be laid in forward, 
and-the other aft; and each cask so near its respective ring 
in the keel, as ouly to leave sufficient room for passing the 
leiziug rope through the ring in the keel. 

By this means the vacant space, to be then filled up with 
cork, will be left betwixt the cask and the bow forward, and 
betwixt the other cask and the stern aft. 

The requisite quantity of cork, according to the dimen-Cork, 
lions of t\ie boat, and the quality of the cork, may be about 

a hundred 
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a hundred and a half, or two hundred weight, for each end 
of the boat, and that for each end ought to be made up into 
two separate bundles, each bundle being fitted to the width 
of the boat, and the uppermost one forming an arch from 
gunwale to gunwale. 

The cork is to be made up in canvas, done over with soft 
pitch for preservation, and each bundle marked and num¬ 
bered according to its place. 

The casks and cork being laid into the boat, seizing rope* 
•re then to he applied for securing them in their places. 

Here it is to be observed, that the single turn of rope 
which is to go through the augur bore iu the keel and round 
all, should be the first made fast, that the other seizing rope 
(which we shall suppose to have been made fast to the ring 
in the stem) may, in passing through the eyes on the sling, 
take in the surrounding rope betwixt the two eyes, which 
will thereby prevent the surrounding rope from slipping to 
either side of the cask. 

The seizing rope, haring passed through the eyes on the 
sling, is then to be passed on through the ring in the keel, 
and thence buck again in the same manner, through the 
eyes on the sling on the other end of the cask, to the ring in 
the bow; and lastly, the seizing rope is to be brought di¬ 
rectly from the ring in the stem to the ring in the keel, by 
which it will cross the cask at the bung or middle part of it: 
the other cask aud cork aft are to be secured in the same 
manner. 

The preparation will be completed by attaching a bar of 
lead or pig-iron, of about two hundred weight, to the keel 
within side, by means of the ring-bolts in the keel or other¬ 
wise. * 

The same plan may be executed with equal effect, and 
nearly with the same expedition, by the following alteration 
and arrangement. 

Instead of one large cask, two less ones may be used in 
each end of the boat. 

These are to be laid in lengthwise, fore and aft, in the 
boat, alongside of each other, and both together ought (b fill 
the width of the boat. 

These must also be furnished with slings on each end, 

and 
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fend with t*o eyes on each sling, and these eyes so placed as 
to be about two inches above the horizontal diameter of the 
cask, one eye being on each side of tfie cask when the sling 
is put on. 

The seizing-rope, lining now made fast to the ring in the 
stem, is to be passed through the eyes on the slings on one side 
uf the cask, then through the ring in the keel, and so hack 
again through the eyes on the slings on the other side of the 
same cask, to the ring in the stein. The rope is then conti¬ 
nued on till it has passed in the same manner on both sides 
of the adjoining cask, ami the last turn is to be made directly 
from ringbolt to ringbolt, passing over and above the sur¬ 
rounding rope, which will thereby be brought down in the 
middle betwixt the two casks, and made closely to compress 
them on each side. 

Tlu* same process is to be followed as to the casks aft, 
where the dimensions of the boat will admit of it, and where 
otherwise one large cask athwart ship may be used, as in 
the plate, fig. 5. It was in this manner that the experiment 
at Leith, hereafter to be detailed, was made, and all the 
cork that was used on that occasion was about one hundred 
weight put into the narrow part of the bout aft, in order to 
raise a common porter cask placed above it to a convenient 
height. The preparation of the cork bundles in this case 
will differ somewhat in their shape from those in the former 
plan, but as th£ purpose of them is the same, namely, to 
till up the vucant spaces betwixt the cask and the boat, a 
particular description of them seems quite unnecessary : 
only it may be observed, that as the diameters of the casks 
forward are considerably less than that in the former plan, 
so much of the cork ought to be placed underneath, as may 
•erv£ to ruise the upper 9ide of the casks about four inches 
above the gunwales, it being evident, that the higher they 
can be raised with sufficient security, the more effectually all 
possibility of overturning will be prevented. 

The same quantity of ballast is to be used in this case as 
in the former, and is to be applied in the same manner. 

With respect to boats of small vessels, si single cask for- Boats ofuua/i 
ward and another aft, without any cork, will be sufficient. tetse * s * 

Each cask to be about the size of a hogshead, and to be 

set 
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set on end, or leaning obliquely towards the rings in the 
stem and stern, to which they are to be secured, and at the 
same time to two other rings placed in the keel, proper for 
that purpose: these casks, frotn their position and power, 
would effectually prevent sinking or upsetting: and as the 
crews of such vessels are few in number, their boats might 
support them safely through any breach into shallow water. 
Advantage' of The foregoing plans are founded upon unquestionable 
xatiw.*'”*** principles, and constructed according to a regular method. 

They keep in view the difficulties to be encountered, and 
provide agaiust them by making a few necessary prepara¬ 
tions in due time. Were this attended to, all the confusion 
and embarrassment which arise from sudden alarm, and 
the distress that must attend a total want of suitable means, 
would be prevented, and an encouraging prospect of safety 
held out even in the most perilous situations. 

The want of timely forecast, and the neglect of means 
that were in our power, never fail to occasion tlm bitterest 
self-reproach, and the most painful vexation, whenever we 
are overtaken by misfortunes, which a little prudence might 
have prevented. 

Having however but too muck reason to apprehend, that 
such prudential provisions as have been stated will still be 
neglected, in spite of ever}' suggestion and consideration 
that can be urged, I shall now propose a third plan. 
Though inferior to the former, as a ship with jury musts, torn 
■ails, and a temporary rudder, is to 011 c in perfect good con¬ 
dition; yet, considering that this inferior plan, like the dis¬ 
abled ship, may gain what was despaired of, and save what 
was given up for lost, I proceed to state it: 

This plan will consist in the application of casks only. 
These, if stowed closely and §o as to fill up as well as pos¬ 
sible one third part of the boat forward, and one third aft, 
would effectually prevent the boat from sinking or over¬ 
setting. 

Upon this plan, in order the better to secure and com¬ 
bine the casks, the end of a sail should be in the first place 
thrown into the bottom of the boat, and the casks being 
stowed upon it, the other end of the sail should then be dou¬ 
bled over all: the seizings are then to be made through 

holes 
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holes struck any where through the bottom and sides, wher¬ 
ever the passing of a rope may be found necessary, or of any 
use for confining the casks. 

The constant and general idea, that the utility of every Holes in (ha 
boat depend* upon the tightness of her bottom, and 
completely resisting the admission of water, opposes itself tageous. 
strongly and almost irresistibly to the directly opposite 
idea, that water freely admitted could do no injury; nay, so 
strong is the received opinion, that it may be very difficult 
to persuade some, that large openings in the bottom would 
prove a real advantage; it is however undoubtedly true, that 
in the present plan this would really be the case. 

It is therefore very material to observe, that neither the 
number nor the size of the holes struck through is of any 
consequence, as to the water in the bout; on the contrary, 
they would be so far from being detrimental, that, to a cer¬ 
tain extent, they would be of advantage, as they would serve 
to discharge, in proportion to the buoyancy contained, what¬ 
ever top-water might be witbiuside, above the level without, 
and which the boat would otherwise retain as u load and dead 
weight, if she were every where perfectly tight: whereas, in 
proportion a? the buoyant power operated in raising her, the 
top-water would instantly subside through the holes in the 
bottom, and thereby render her more lively, and to swim 
higher out of the water. 

From not attending sufficiently to the fact now stated, it 
has probably happened, that the plan we are at present de¬ 
scribing has uever been attempted; but whoever will tukc 
the trouble to consider the matter a little may soon be con¬ 
vinced, that they may, without scruple or hesitation , make as 
many holes, and of whatever si:e f as they may judge neces¬ 
sary for passing ropes, wherever they can serve for effectu¬ 
ally securing the casks in their places. 

The only point chiefly to he attended to is never to attach The fastenings 
ropes to any tender part of tin bout, such as the gunwales or 
thwarts, but to such parts as possess the greatest strength, est puts, 
and iu which entire confidence may be placed. 

As the largest boats have strong timbers, this plan might 
probably succeed best if applied to launches and long-boats. 

Small anchors that have iron stocks, and which could be UuIUm, 

laid 
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laid in the bottom of the boat, would serve for ballast^ 
though probably ballast in large boats would not be very 
necessary. 

The holes to be struck through may be pierced with ft 
nmrling-spikeaud mallet betwixt the timbers. 

The power and effect of empty casks is well known, the 
application of them being a common expedient, used almost 
every day for the purpose of floating stranded or bilged ves¬ 
sels of great burden. How easy then it must be, by the 
•ame means, to render a boat buoyant to any degree that 
could be wished, may be abundantly evident to every per¬ 
son not obstinately blind to undeniable fact. 

The thing is so self-evident as to require no proof, that, if 
both ends # of the boat be tolerably filled with empty casks, 
she will not only thereby be secured against upsetting or 
sinking, hut will be rendered extremely buoyant, provided 
the casks he eflefiually secured in their places; and in full 
proof of this fact, the experiment hereafter to be narrated 
was made almost entirely with empty casks. 

The inventor having little hope that the far better and 
more eligible plan by timely preparation will be adopted, is 
the more solicitous to gain attention to this third mode, by 
means of casks only, because necessity, which is often the 
mother of persuasion as well as of invention, may compel the 
unfortunate mariner to have recourse to it. 

Seamen being above all others expert the use of ropes, 
and expeditious in making secure seizings, which is the 
great and only thing wanted, the inventor begs leave confi¬ 
dently to affirm, that whenever it shall be tried it will be 
found perfectly safe and successful. 

Let therefore r.o scruple or hesitation be made in striking 
holes through the bomt, any where, and of any number or 
size that may be found necessary for passing ropes for the 
effectual confinement of the casks. This plan will apply not 
to one boat only , but to every boat in the ship , provided there 
be a sufficiency of casks ou board. 

If then the two great points upon which 1 set out, 
namely, the powerful buoyancy of casks, and the peculiar 
expertness of seamen in every operation where ropes are to 
be used, be duly considered, they will sufficiently vindicate 

and 
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ani verify all that ] have stated; tod unless the one or the 
other, or both, (that is, the power of casks, and expertnest 
of seamen) can be shown to be false assumptions, the con* 
elusions which 1 have drawn can neither be denied nor re* 
sisted. 

Observations and Remarks relative to the foregoing 

Plans, 

1. —From the detail in the description it may be alleged, OWrntlons. 
thut the situation would not admit of so much time as the Time, 
preparation would require. 

It is granted, that in 9ome cases this might be true, if 
nothing had been done before-hand; but surely su^h neglect 
ought by no means to be imputed as any defect in the plan, 
but ought to be ascribed to its true cause, the remissness of 
those who would give themselves no trouble to avail them* 
selves of it. 

Slings fitted to the casks, two additional ring bolts, two 
auger bores, und the requisite quantity of cork, are all 
things so trivial and so easy to be provided, that to be with- 
on* them must appear an unpardonable neglect; and, if 
these were in readiness, the short space of ten minutes would 
be quite sufficient for laying them in their places, and se¬ 
curing them. 

It is evident to <5emonstration, or it might be easily proved 
by experiment, \*ith respect to the first two methods stated, 
and where the necessary provisions had been made, that the 
whole could be executed in ten minutes, and therefore any 
objection in point of time can have no pluc*. 

2. —When there is a prospect of the ship holding toge* The boat m* 
ther for some time, the boat may be kept in readiness and be lerved on* 
in reserve, or may be served on shore by a rope, and hauled shor ? 

oft again, as often as occasion may require; and if to be .pin. 
hauled off, it might be a necessary precaution to pats a rope 
round her lengthway* to assist the ring bolt in the how, and 
in every case the attachment and connection of the boat 
with the vessel ought to be well secured till the moment the 
js to be cast off for the shore. 

Vot.. XXIX— June, 1811. H 3.— It 
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3. —It is of no consequence in what manner this boat is 
to be got into the water, whether after-end or side, by means 
of handspikes or otherwise, as no water can hurt her, 
though it might be more desirable, if it could be done 
without filling her in midships as in that case she. might 
be conducted through very heavy seas without filling at all. 
or.receiving more water than might be easily baled out. 

4. —It is material to remark, as it may not generally be 
attended to, fhat the plan always supposes the midships to 
be full of water; but that the requisite buoyancy of the 
boat is not injured by that circumstance, nor will the addi¬ 
tion of people, in so far a» they are immersed in the water, 
prove any additional burden; tliiv will he perfectly dear to 
all who understand this part of the subject, however impro¬ 
bable it may appear to others, and the remark serves to 
show, that it would he a good rule, in such circumstances, 
for the men to keep themselves immersed in the water in 
midships as far us possible. 

The idea of placing men in the midships of the boat, 
while at the same time it was full of water, would probably 
startle a landsman not a little; such therefore may be told, 
that every lifeboat is supposed full of water, and that to 
imagine there could be any man in one with a dry thread 
about him would argue a total ignorance of the matter. 

5. — It is to be kept in mind, that the danger is always 
supposed to he extreme, and that the present plan affords 
the only possible chance of saving life; therefore whatever 
hardship or difficulty there may be in putting it in execu¬ 
tion is entirely out of the question: any other view of the 
subject is altogether foreign to the purpose. 

(3.—If any are of opiuion, that cork ought alone to bt 
used for buoyancy, there can be no doubt of its answering 
the purpose perfectly; at the same time the author is of 
opinion, that a combination of coik and casks would be 
found more convenient, and in some respects preferable. 

Water casks would always be at hand, and, to save the 
•expense of cork, might on that account be preferred by 
some; but*independent of this consideration, casks are by 
more than one half lighter than their bulk of cork, and 

thereby 
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thereby more than a double advautage ill favour of buoyancy 
is gained by using them. 


There is but one objection to the use of casks, and that 
is, that they may be stove in ; but if the great strength 
which they possess from their construction be considered, 
and at the same time that they are strongly defended by the 
boat, this objection must appear of no moment ut all. 

7.—Every boat, prepared as has been stated, is fit to carry Proportion of 
men equal in weight to something more than one third 0 f^^* boalw ‘U 
the boat’s whole burden, and one of eighteen feet in length 
'•tv:: carry from fourteen to sixteen people, and have suffi¬ 
cient room for woiking a pair of oars, which ought by all Oart, if any, 

01 should be short, 

means to be short ones. 


The disadvantage of working long oars upon a low gun¬ 
wale, and in a hrgh running sea, is loo obvious to need any 
tiling more than to be just mentioned. 

8.— all depends upon the points of fixture, too much Tin*fixing 

and though 0,ou,d bc><w 

th^.>e staud 111 the plan are judged to be perfi ctly adequate 
to the pui|.o .e, yet any person, wishing for more, may add 
them at pleasure, by ring® of rope in the stem and stern- 
|»”sts, us in the Greenland bouts; by more tings in the 
keel; or, In addition to the seizing ropes, a netting or snail 1 
rope may be made to cover the whole foreword, and another 
such may be applied in the same manner aft, and by these 
means every possible security that can be desired may be 
obtained. 

9 —It is material to observe, that no dependence ought The thwart* A 

to L»e placed on seizings connected with the thwarts or m, “ 

» 1 , „ saf« for tins, 

gunwales, unless it were only as aids to the points of maiu 

dependence. The gunwales, more tl.du any other part 

of the boat, are liable to damage, and may very possibly 

be injured in hoisting out, or before getting clear of the 

vessel. 


attention cannot be paid to their sufficiency. 


The two auger bores in the keel are infallible holds; The auger 
easy access may be hud to them while the boat is on deck, £ oi * s m lhi 
and a rope may be passed through them iu a moment. 

This seizing, beside the *ecurit|r it affords for confining 
the buoyancy, adds considerably to the strength of the boat, 

11 8 and 
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and therefore ought to be preferred to any other mode of 
fixture. 

1 0 . ^No rule can he laid down that will fit all boats, as 
to the precise quantity of cork, or size of casks, their shape 
and dimensions being so various; but from the general rule 
that has been stated, and the purpose to be served, every 
man may easily adjust his apparatus to his boat, or make 
such little alterations in the boat as may be found convenient 
or necessary. 

11. —No sail can hurt this boat, as it is supposed she hus 
only to go right before the wind, and therefore a sail may 
be used with very great advantage. This would render 
oars unnecessary, and would be infinitely preferable. It is 
almost needless to add, that the boat could be steered in 
midships. 

12. —The great benefit derived from the common Iife- 
vf the common boats is well known, and universally acknowledged; but 
lifeboat. ^ e y are very far from being adequate to the calamity they 

are intended to remedy. Their number comparatively is 
very few, and the sphere of their operations extremely li¬ 
mited. In darkness by night, and in thick snow by day, 
when their aid is most wanted, they are of no avail. Storms 
may blow, and sometimes have blown so bard as to defeat 
their utmost exertions; and even in the most favourable 
rases, they require a considerable time before they can reach 
the wreck; in the mean time the vessel may be dashed to 
pieces, and all hands lost. 

The very preeminent advantage of the shipboat in these 
and several other respects is very conspicuous. This boat 
is wherever the ship is, and recourse may immediately be 
had to her; is of equal utility by night as by day, and ill 
the thickest as well as in the clearest weather; and while 
the lifeboat, v/'th extreme slow progress, must be impelled 
against wind and sea by a force superior to both, the ship- 
boat has only to drift with ease before the storm. 

13,_As it may serve to gain confidence with those who 
are not otherwise qualified to judge of the plan, it may be 
observed, that the shipboat is prepared upon the very surae 
principles as the lifeboat^and that these principles are ap¬ 
plied to srn ater advantage in the former than in the latter. 

The 
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the present. 
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The quantity of buoyancy in the shipboat, being consider¬ 
ably more in proportion to her sire, and being carried to a 
greater height, gives more security against oversetting; and 
if to these advantages there be added the far greater one of 
having only to drift before wind and seu, no shadow of 
doubt remains of the success of the shipboat over that of 
the other. 

Lastly.—This plan carries with it the very strong recom- The plan ad 
meiuLiioa of private interest as well as of public utility. pritaueinterest 

Suppose a ship to be riding in an open bay or roadbtead, 
a storm comes on, and, if in winter, a long dark night is soon 
to follow. In this situation the mariners, being extremely 
doubtful whether the vessel could hold it out over the night, 
and terrified at the awful prospect of being thrown, as it 
were, blindfold into the most perilous of all situations, the 
determination would most undoubtedly be to cut and let the 
ship run on shore while there was light, us giving the only 
chance for saving life. 

The same determination inoy be takcu in hopes of escap¬ 
ing by favour of a falling tide, and in bt*th cases lives, ship, 
and cargo may be all lost, as has certainly very frequently 
lic’qieucd. d.'hereas could safely be ultimately relied upon as it would cn* 
from the boat, the ship would be allowed to ride so long as 
am hors and cubles could hold her ; and in the mean time s h^ m dinger, 
the storm might abate, the wind tn.ght shift, or hertackiiug 
might prove sufficient to ride out the storm, und thus lives, 
ship aud cargo would all be safe. 

In every situation the prospect of safety by means of 
the boat would prevent every piccipitate measure, and en¬ 
courage men to make those exertions for saving ship and 
cargo, which are not to be expected from men despairing of 
life. 


In the foregoing plans there is nothing that can be reck- It« A 

oned complex, nothing that requires nice adjustment, or of 
doubtful and precarious effe't. They are unquestionable 
in principle, simple and easy iu execution, and absolute in 
security; and if the necessary previous nreparation, which 
is very little, has been made, they will be found us < xpedi- 
tious as any emergency can require. They have been 
proved by experiment as far as circumstances would per¬ 
mit. 
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m\fc t and have received the unqualified approbation of 
naval men of the greatest experience, and of the first rev 
spcctability. 

These are the solid giounds upon which they are offered 
to the public in general, and most earnestly pressed upon 
the attention of seamen in particular. 

The plan having been com m muni rated to hundreds of 
seafaiing into, they have always given it tin ir ready and 
entire approbation; Inure it is hoped, that every seaman 
from his own knowledge and experience, without any doubt 
whatever, will, upon considering the Mibjcrt, lie folly con¬ 
vinced in his own mind, that the scheme i*» pirfc<!\ prac¬ 
ticable, and if adopted, wcu’d he at tent ltd with the happiest 
effect. 

Substitutes and Expedients which may be fuund useful . 

so much cork uns made up in canvas as would 
serve to go quite round the boat withoutside, and teach from 
the top of the gunwales to about fifteen inches downward, 
and of one foot in thickness: the same might he attached 
to the boat, and would render her extreme!} buoyant. This, 
together with ballast, and a small quantity of cork within* 
side, would produce a perfect lifeboat, upon almost the very 
same plan as the present lifeboats. 

The cork might be made up in so many separate parcels, 
(netted in small rope,) as was found convenient to be at¬ 
tached to a strong rope going round the gunwale, and to 
another such which ought cmic »ly to fit the girth of the boat 
where the cork reached to below'. 

As the cork would only prc>s upwards, and always against 
the bottom and sides of the boat, it is evident, that, if the 
lower rope fitted tightly, the coik would keep its place; and 
in order to secure that point a few turns of rope padsing 
from the lower edge on the one side over the keel to the 
lower edge on the other side would fix it completely. A 
very few seizings attached to the gunwale rope passing from 
the one side to the other would be quite sufficient. 

The separate parcels must be furnished with loops or 
ends for attaching them to the main ropes, and to one ano¬ 
ther. 

9.—-Several 
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2. —Several ringbolts might be put into the keel within* 
side, and ropes, single, double, or treble, might be passed 
through these rings before laying in the buoyant material*, 
and then the^e ropes might be brought round the whole 
contents and made fast. 

3. —It frequently happens that seamen, after they have 
gained the shore, find they have only escaped one death to 
perish by another still more miserable. 

Drenched in water, chilled to the heart w*th cold, worn Dry clothing 

• 

out unit fatigue, and exposed to all the severity of incle¬ 
ment weather, without shelter or succour, it »9 impossible 
but that the remains of life must soon be extinguished. 

In this situation, and it is far from he.eg uncommon, dry 
clothing would be as precious as life itself, and it might be 
had by the following expedient:— 

Let a leathern bag be made for containing some shirts, a 
waistcoat or two, and two pair of drawers, all of flannel. 

Let this bag be made of a length and size convenient for 
the purpose, and for tying round under the arm-pits. 

This would serve the purpose of a cork-j 
water, anil prove a second time as life from the 
fording drv and warm clothing upon gaining the shore. jacket. 

By this expedient every man may be made a swim¬ 
mer, and sometimes one man by smimmmg has buen the 
means of saving the whole ship’s company. 

Jt may be proper to observe, that the larger part of the 
bag should be placed high upon the breast, and the other or 
back part no higher than the armpits, os in the act of swim¬ 
ming the back part of the shoulders is little more than just 
covered with the water. 

The hog must be perfectly water-tight, and only mode¬ 
rately filled; both ends of it may be left'open to be closed 
with a tight seizing of small line. 

The expense of this preparation would hardly be five 
shillings. 

4. —If it were intended on'y for swimming, a neat and 
commodious preparation might be made with cork covered 
with thin leather*, to be applied in the manner which hut 
just been described. 

• I conceive flannel would be preferable. It would be leas cold, and 
pot so much affected by soaking in wan*f. C. 

It 
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or by a spread 
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invention of 
the life boat, 


It might be fitted on with clothes or without in half a 
minute, and made fast by a knot or clasp on the breast; 
three pounds of good cork would bp sufficient to support any 
man, and the expense no more than in the former case. 

5. —Another expedient bids fair for obtaining a speedy 
communication betwixt the ship and the shore, by means of 
8 kite. 

It is the property of this machine, to ascend in propor¬ 
tion as the cofc is spared off. 

To manage this, and to bring the line within rencli on 
shore, let a piece of light wood, about the size of a small 
handspike, be attached to the line, about twelve fathoms 
from the kite; the line to be fixed to the forepart of the 
stick, and 60 as to pull only there, and then being slackly 
laid along the stick, made fast to the other end: by this 
means the kite would be pfeven'ed from rising higher, and 
would, at the same time bring the line to the shore from the 
ship, and by this small line a rope might be hauled from 
the ship by any spectator on the shore. 

A si‘k handkerchief, and a piece of wooden hoop, might 
soon furnish a kite. 

6. —Sometimes people are seen to perish, where those on 
shore, and those on the wreck, are almost within grasp of 
each other. 

In thi* case, if there happened to be a mast standing, a 
common ensign made fast to a stick, just strong enough to 
keep it spread, md quickly spared off frotn the mast head, 
would probably reach the shore without touching the water, 
or at least drift on shore with a 6mall line attached to it. 

No experiments having been made upon these substitutes 
and expedients, they are barely mentioned, as things that 
might possibly rfticceed, and are thrown out as hints for 
others to improve upon, after much consideration op my 
part. 

After this follow testimonies of approbation, from which 
it appears, that a boat prepared according to Mr. Brem- 
ner’s plan, when overset by ropes applied for the purpose, 
righted herself immediately w hen these ropes were rerdoved. 
The plan was not copied from that of the lifeboat, as it was 

communicated 
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communicated to Lord Melvifle, when Treasurer of the 
Navy, in 179*2: whether the lifeboat were borrowed from it 
is more questionable. 

Mr. llreniner also takes this opportunity of averting his andoflockiu 
claim to the invention of applying locks to cannon, which he cannon ‘ 
communicated to the late Sir Charles Douglas so long ago 
us the year 1769. 


III. 

On the Scale of the Barometer , and the Construction of art 
jlirpHtnp for procuring a perfect Vacuum . In a Letter 
from a Correspondent . 

To Mr. NICHOLSON. 

SIR, 

It FEEL much obliged by the insertion of my paper on 
the Airpump, in your very valuable Journal. Should the 
following hint, respecting the roust ruction of the barometer, 

[which is ;u least new to myself,) appeal to be worthy the at¬ 
tention of your readers, it is much at your service. 

Ill Mr. Dalton's Meteorological Observations, page 7, Observations^ 
where he is speaking of the barometer, I find the following tl>e scale of the 
remark: “The scale in strictness ought not to be full bi|,omcl2r ' 

“ inches, but something less, owing lothe rising and falling 
“ of the suifaee of the reservoir. If the tube have a bulb, 

“ then the area of the surface at the top of the column, di- 
“ vided by the sum of the areas of the top and reservoir, 

99 will give the part to be deducted; but if the tube be 
91 straight, then the whole area of the reservoir, lessened by 
9i the area of the glass annulus, made by k horizontal sco 
“ tioji of the 1 rected tube, must be used as the denomi* 

“ nator of the fraction; hence, if the fraction be then 
99 the scale of 3 inches must be diminished by half.i tenth." 

At page 9 the following observation occurs. “ With re- 
99 sped to the hurometers at Kendal and Keswick, they 
91 were both clear of air and moisture, and exhibited the 
“ electric light in the dark. The scales were both full 
99 inches, and therefore the variations were somewhat greater 

“than 
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The proper 
corrccuoa sel¬ 
dom made. 


Barometer 

v»h iwn 
S *alr*- fo- this 
purpose. 




The '•arm* ef¬ 
fected hy a s.n- 
fle scale. 


“ than tlie observations denote them. About v V should 
<4 have been allowed upon them. 1 * Not to mention the dif¬ 
ficulty of obtaining flic exact areas of the top of the column, 
and of the bulb, the latter of which is continually varying 
on account of its spherical form; it appears from Mr. Dal- 
ton s second observation, that philosophers do not always 
make the necessary corrections, evci\ when they have suf¬ 
ficient data to do so. 

The barometer which I generally make tine of has a scale 
affixed to the bulb, as well as one at the top of the column. 
These scales are both divided into equal portions of an inch : 
in making an observation, therefore, with this barometer, I 
have nothing to do, hut to take the height of the mercury 
in the column, and of that also in the bulb*, and by sub¬ 
tracting the latter from the former, the true altitude is im¬ 
mediately obtained. In the annexed figure, pi. IV, fig. I, 
1 have given a sketch qf an improved construe lion of a ba¬ 
rometer, upon the same principle. 

This barometer consists of a tube, bent into the form of a 
siphon, and hermetically sealed at the largest end, which 
must exceed 31 inches. The other end is open, and 4 or 
5 inches will be a sufficient length for it. if both the legs of 
the siphon be of equal size, it is evident, that, when the 
mercury rises one inch in the largest leg, it will fall one 
inch in the shortest; and vice versa. The scale is to be 31 


inches in length, and graduated in the usual manner at 
the top; but it must be movable, so as to slide freely, 
upwards and downwards, in a groove, w hich is to be set in 
the frame of the instrument. When we wish to take an 
observation, we hnve only to fix the bottom of the scale 
in the same horizontal line with tiic surface of the mercury 
in the open tube; and the height of the column may be in¬ 
stantly noted, as with the common barometer; only in this 
case, no correction will be necessary for the rising or falling 
of the surface of the reservoir. An index should be affixed 
to the lower extremity of the scale, to facilitate the adjust¬ 
ment of it to the height of the mercury; and another 
movable index, with a vernier scale, may be added to the 


* Boil, tin- scales Arc graduated fiom the same point. 


top. 
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tGp. When the mercury rises 1 inch in the common bare* 
meter t .\ ill rise only Jtio.inchio this, on account of the de¬ 
pression in the other end, which will also be e'fbal to £ an 
inch: it is however evident, that this diminution of range 
cannot at all affect th* ser Ability of the instrument; as it 
will he increased in nn equal degree, in the opposite tube. 

1 }::t : t i> h\ no means necessary, that thelegsof the siphon 
should he of equal diameter; although I have supposed 
them b* be so, in the p-esent instance, in order to make the 
action of the sliding'M*ai M more appment. The scale may 
be !'fli\cd to any common barometer, having either a bulb, 
or an open resuvoir; as w ill be evident, by inspecting the 
figure. 

The note which is added to toy paper o*i tbe airpump Airpump. 
is, pevf'vtly just. 1 had however purposely avoided mak¬ 
ing u-?e of the expression a “perfect racuum" ; and sub¬ 
stituted that of exhaustion, in the room of it: mesiidug, that 
pro\id«d the construction of llie pump were perfect, lliere 
woubl he no limit to the exhaustion it was capable of pro¬ 
ducing, i. e. that as long as any air it* main ed in the receiver, 
a poitiou oi it might still he exp lied, by continuing the 
action of tin puinp; and although, strictly speaking, this is 
not producing a perfect exhaustion, yet it may be carried 
on in infinitum*. I was so well convinced of the impossibi¬ 
lity of obtaining a perfect vacuum, by this, or any other 
pump, that it was my intention to have added a few words 
on this subject, and on the only means, by which, l con¬ 
ceive, it may be procured. The vacuum of the baro- Tuiirriton va 
meter cannot be considered as perfect, even when air and 
moisture are entirely excluded; on account ol the atmos¬ 
phere, formed by the evaporation of the mercury itself, ns 
was ascertained by Lavoisier, (Kerr’s tranal. p. 5 J), Ed. 3,) 
and also by Dr. Priestley. (See his Experiments Vol. 5, 

* Lei us suppose the capacity of the barrel to be greater than that of 
the receiver. By the fir<t stroke the piston, o quantity of air greater 
than the half will be taken away : by tht second stioke, more than half 
of the remainder will be removed, and so on : in Oih cas*, then, it is evi¬ 
dent, 4>aL if the action uf the pump b« continued, there will at last re¬ 
main a quantity Ie<s than any that can be assigned. This is approaching 
|cry near to perfection. 


p. 2i5.) 
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p. 235.) It may not be amiss to observe here, that it seems 
necessary, that a correction for this should be made, in 
taking obsefvations with the barometer; as the mercurial 
atmosphere will react upon the surface of the top of the 
column, and prevent it from rising to the full height, to 
which it would otherwise attain. 


A.’pump foi 
* perfect va¬ 
cuum. 


yi wbirh Some 
experiments 
be 

wade. 


By the following means, a perfect vacuum, I believe, 
may be obtained. Let A B (fig. 2) ne a tube of metal, 
ground so as to be perfectly cylindrical in the inside: let 
C C he the piston-rod; and D lhe piston, which is solid; and 
let a be a small metallic valve, opening outwards: also let the 
concave and convex surfaces of the barrel, and of the piston, 
•be ground accurately to each other. Let us imagine the 
piston to he at the top of the barrel, and that all the air is 
expelled by means of the vahe a: if the piston be now 
forced downwards, the space above it will be a perfect va¬ 
cuum; at least with respect to air, and all evaporable 
fluids. The valve might be placed in the piston, as re¬ 
presented by the dotted lines at ft; and in this case the 
one at a would be unnecessary. The action of this pump 
might ho rendered more secure, by closing the bottom of 
the barrel, and inserting in it a metallic valve, opening out¬ 
wards; and by making the piston rod to move in a collar 
of leathers: the piston also and the bottom of the barrel 
might be ground to each other. By these means, there 
would be but little danger of any air forcing itself into the 
vacuum, which would be perfect above the piston, and 
nearly, if not quite, so below it. This addition is shown by 
the dotted lines. If the barrel were made of glass, we 
should then have it in our power, to observe the appearance 
of the electric fluid, in a perfect vacuum ; which, I believe, 
has never yet been the case. The bottom of the piston also 
might be formed of different metals, and exposed to the 
action of a burning glass, or of a galvanic battery. If 
any elastic fluid were generated by the process, it would 
be easy to collect and to ascertain its nature. Many other 
solid substances might be acted upon, by fixing them ac«* 
curatcly into the bottom of the piston, so as to form part 
of V ; and by using the same agents, as in the fo-.mer case. 


The principle upon which this pump is constructed I 

consider 
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consider as perfect; its application is by no means so: it 
may nevertheless be a useful hint to those, who are engaged 
iu very refined experiments on the nature of the metals, &c. 

It would be less troublesome to construct, and perhaps more A noth e: con*- 
applicable to most purposes, if made after the following 
plan. Let A B be a glass cylinder, D the piston, and E E pose, 
a plate of glass, large enough to cover the top of the barrel. 

When this instrument is to be made use of, let the piston 
be forced upwards, so as to project about a line or less 
above the cylinder; let the glass plate E E (whic h must be 
well ground to tlie top of the piston) be laid upon the pis¬ 
ton, *md let it then be drawn downwards; the plate will l>e 
kept in it* place, by the pressure of the atmosphere, (or 
other means may be mode use of to keep it more secure) amt 
the vacuum will be perfect, as in the former cape. The glass 
E E may be made of a piece of common plate glass, if truly 
ground; and the focus of the lens will easily be directed 
through it, so as to full upon the bottom of the piston. 

I am. Sir, 

Your obliged and constant reader, 

L. O. 0. 


IV. 

A Description of a .Forcing- House fur Grapes ; tcilh Obser¬ 
vations on the best Method of constructing them for other 
Fruits . By T. A. Knight, Esq . F. R . S. £r.* 

So much difference of opinion prevails among gardener? Con^ai^s 
respecting the proper Forms of forcing houses, that two are of iVanf 
rarely constructed quite alike, though intended for the f r y U ^ cs f<> * 
same gurposes; and every gardener is prepared to contend, 
that the form he prefers is the best, and to appeal to the 
test of successful experiment, in support of his opinion. 

And this he is generally euahled in some degree to do, 
because plants, when properly supplied with food, and 
water, and heat, will succeed in houses, the forms of which 
are vety defective ; and proper attention is not often paid 

• 1'ran*. of the Hoiticultural Soc. VoJ. 1. p 

by 
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by tlie gardener, when his prejudices satisfy him, that bis 
labours cannot be successful. It is, however, sufficiently 
evident, that, when the same fruit is to be ripened in the 
same climate and reason of the year, one peculiar form must 
bt; superior to every other, and that in our climate, where 
sunshine and natural heat do not abound, that form, which 
admits the greatest quantity of light through the least 
breadth of glass, and which affords the greatest regular heat 
with the lea-4 expenditure of fuel, must generally be the 
best: and if the truth of this position he admitted, it will be 
very easy to prme, that few of our forcing houses are at pre¬ 
sent ever moderately well constructed. 1 therefore- think, 
that, if plans and descriptions of such forcing houses, as 
theory ami practice combine to prove to have been properly 
constructed lor the culture of every different species of 
fruit, were published by the Horticultural Society, much 
useful information might be conveyed to the practical gar¬ 
dener: and under these impressions 1 send the following 
description of a vinery, in which the most abundant crops 
of grapes have been perfectly ripened within less time, and 
with less expenditure of fut-l, than 1 have witnessed in any 
other instance. 

It is well known that the sun operates most powerfully 
in the forcing house, when its rays fall most perpendicularly 
ou the root: because the quantity of light, that glances olf 
without entering the house, is inversely propoi tionatc to the 
degree of obliquity, with which it strikes upon the surface 
of the glare; aud it is therefore important to every builder 
of a forcing house to know by what elevation of the roof, 
the greatest quantity of light can be made to pass through 
it. To ascertain this point, I have made many experiments, 
and the result of them has satisfied me that, in latitude 52, 
the best elevation is about that of 34 degrees: and relative 
to that elevation the positiou of the sun, in different parts 
of the year, willbenearly as represented in the annexed sketch, 
pi. IV, tig. 4, which is taken from the vinery I have mentioned. 
About the middle of May, the elevation of the sun will 
nearly correspond with that of the asterisk A, and indie be¬ 
ginning of June, and again early in July, it will be vertical 
at B, and at Midsummer it will at C be only six degrees 

from 
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from being vertical. The asterisk D points out its position 
at the equinoxes, and E its position in midwinter. 

hi this building, which is forty feet long, arid is healed 
by a single fire place, the flue goes entirely round without 
touching the walls; and in the front a space of two feel is 
left between the flue and the wall, in the middle of which 
space the vines, which are trained to the roofs, about eleven 
inches from the glass, are planted ; and as both the wall and 
flue arc placed ori a I dies, the vines air enabled to extend 
their loots in every direction, while, in the spring, their 
growi'ii is greatly excited by the heat ; which their roots and 

steins receive fioin the flue. Air is generally admitted at 

«■ • 

the ends only, where all the sashes are made to slide, to af¬ 
ford a free passage of air through the house, when necessary, 
to prevent the grapes becoming mouldy in damp seasons. 
About four feet of the upper end of every 3d light of the 
roof is made to lift up, (being attached by hinges to the 
wood-work on the lop of the buck-wall) to give air in the 
event of very hot and calm weather; for I prefer giving air 
by lifting up ttit lights, to letting them slide down, be¬ 
cause when the former method ; s adopted, no additional 
shad is thrown ou the plants. 

The preceding plan is here particularly recommended for 
a vinery only; but 1 am confident, that, by sinking the 
front wall below the level of the ground, and making asmull 
change in the form of the bark-bed, the same elevation of 
roof may be made equally applicable to the pine stove, and 
that no upright front glass ought, in any case whatever, to 
be used ; for light can always lie more beneficially admitted 
by adding to the length of the roof, if that be properly ele¬ 
vated; and much expense may be saved botli in tlip build¬ 
ing, aqd in fuel. For forcing the peach or nectarine, i 
must, however, observe, that 1 think auy house of the pre¬ 
ceding dimension wholly improper; and I purpose to sub¬ 
mit a plan for the improved culture of those fruits to the 
Horticultural Society at a future opportunity. 

The vine often bleeds excessively when pruned in an im¬ 
proper season, or when accidentally wounded, and I believe 
no inode of stopping the flow of the sap is at present known 
t# gardener*. I therefore mention the following, which I 
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discovered many year* ago, and hare always practised with 
success: if to 4 parts of scraped cheese be added one part of 
calcined oyster shells, or other pure calcareous earth, and 
this composition be pressed strongly into the pores of the 
wood, the sap will instantly cease to flow; the largest branch 
may of course betaken off at any season with safety. 


V. 

On some of the Combinations of Oximuriatic Gas and-Or-j 
and on the Chemical Relations of these Principles to 
flammable Bodies. fly '•riiiiEV Davy, E " LL.D. 
Sec.R. S. Prof fkru. ft. /. l\ R. S, E .♦ 

I. Introduction . 

. . I N the ucd communication which I had the honour of pre- 

OxnmirutiC 4 ~ , r .. 4 

acul is a mid- sentmg to the llnya? Societ}, i Mated a number of tacts, 
pie substance. w hicb inclined me *o boliev*, that the body i.nnr'ye^y 

called in the mod*'!n u^meiirlatme of chemistry oximuri- 
atic acid gus has not as yet decomposeci; but that it is 

a peculiar substance, elementary as far as our knowledge 
extends, and analogous m many of its properties to oxigen 
gas. 

My objects in tin present 'cciure -ire to detail a number 
of experiments, wSch i have iuad<* tor the purpose of illus¬ 
trating more fully the nature, pioperties, and combinations 
of this substance, and its attractions for inflammable bo¬ 
dies, as compared with those of oxigen; and likewise to 
present some general views and conclusions concerning 
the chemical powers of different species of mattcr^aud the 
proportions in which they enter into union. 

I have been almost constantly employed*, since the last ses¬ 
sion of the society, upon these researches, yet this time has 
not been sufficient to eu&b'e me to approach to any thi*' 
complete in the investigation. But on subjects, important 


• Phil. Trim, for 1S11.P. 1. 
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both in their connexion with the higher departments of 
t'heinical philosophy, and with the economical applications 
of chemistry, I trust that even theae imperfect labours will 
not be wholly unacceptable* 


2 . Oa the Combinations of Oximnriatic Gas and Oxigen with 

the Mttals from the fixed Alkalis . 

The intensity of the attraction of potassium for oximu- Potassium in- 
riatic gas is shown by its spontaneous inflammation in this 
substance, and by the vividness of the combustion. I sa¬ 
tisfied myself, by various minute experiments, that no water 
is separated in this operation, and that the proportions of 
the compound are such, that one grain of potassium absorbs 
about 1-1 cubical inch of oxiinuriatic gas at the mean and forms a 

temperature and pressure, and that they form a neutral nwutr ? 1 co ?‘ 

i i-i a u u r • i j l ,ound uiul " 

compound, winch undergoes no change by fusion. 1 used, ierabl« by fu- 

in the experiments from which these conclusions are drawn, 
a tray of platina for receiving the potassium; the metal was 
hea f cd in an exhausted vessel, to decompose any water ab¬ 
sorbed by the crust of potash, which forms upon the potas¬ 
sium during its exposure to the atmosphere, and the gas 
was freed from vapour by muriate of lime. Large masses 
of potassium cannot be made to inflame, without heat, in 
oximuriatic gas. In all experiments in which 1 fused the 
potassium upon glass, the retorts broke iu pieces, in con¬ 
sequence of the violence of the combustion, and even in two 
instances when I used the tray of platina. If oximu riatic 
gas be used not freed from vapour, or if the potassium has 
been previously exposed to the air, a little moisture always 
separates during the process of combustion. When pure 
potassium, and pure oximunutic gas are used, the result, as the same as 
1 have stated, is a mere binary compound, the same as mu- ™J| riaieof P°^ 
riate cf potash, that has undergone ignition. 

The combustion of potassium aud sodium in oxigen gas Potassium nod 
is much less vivid than iu oximnriatic gas. From tnis sodium burn 
phenomenon, and from some others, l was inclined to be- ^Vn tbaa^li 
lieve, that the attraction of these metals for oxigen is feebler, oxi»uri»u* 
than tjteir attraction for oxiinuriatic *as. 1 made several ***’ 
experiments, which proved that this is the fact; but before I 
enter upon a detail of them, it will be necessary to discuss 
Vol. XXIX.—Jew e, 1 all. I mere 
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more fully, than t have yet attempted, the nature of the 
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combinations of potassium and sodium with oxigen, and of 
potash and soda with water. 

1 have stated in the last Bakerian Lecture, that potassium 
and sodium, when burnt in oxigen gu9, produce potash and 
soda in a state of extreme dryness, and very difficult of 
fusion. In the expeiintents from which these conclusions 
are drawn, as I mentioned, I used trays of platina, and 
finding that this metal was oxidated in the operation, ] 
heated the retort strongly, to expel any oxigen the platina 
might have absorbed, and, except in cases when this precau¬ 
tion was taken, I found the absorption of oxigen much 
greater than could be accounted for by the production of 
the alkalis. In all cases in which I burnt potassium or 
sodium in common air, applying only a gentle heat, I found 
that the first products were substances extremely fusible, 
and of a reddish brown colour, which copiously effervesced 
in water, and which became dry alkali, by being strongly 
heated upon platina in the air; phenomena, which, at an 
early period of the inquiry, induced me to suppose that they 
were protoxides of potassium ami sodium. Finding, in 
subsequent experiments, however, that they deflagrated 
with iron filings, and rapidly oxidated platina and silver, I 
suspended my opinion on the subject, intending to inves¬ 
tigate their nature more fully. 

Since that time, these oxides, as ] find by a notice in the 
Moniteur for July 5th, 1810 , have occupied the attention of 


Messrs. Gav-Lussac and Thcnard; and these able chemists 


have discovered, that they are peroxides of potassium and 
sodium, the one containing, according to them, three times 
a9 much oxigen as potash, and the other 1*5 times as much 
as soda. < 

When they I have been able to confirm in a general way these inter- 

arr formed on es ti n cr results, though I have not found any means of as- 
metalhc *ub- r . f . . 

nances these certaming accurately the quantity of oxigen contained in 

ided* Wa * S ^^ese new 0Xlc ^ es * When they are formed upon metallic 

substances, there is always a considerable oxidation of the 

metal, even though platina be employed. I have used a 

platina tray lined with muriate of potash, that had been 

fused; but in this cast, though I am iuclined to believe 


that 
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that some alkali was formed at the same time with the per¬ 
oxides, yet I obtained an absorption of 2*6 cubical inches, 
in a case when 2 grains ofpota siura were employed, and 
of 1-G3 cubical inches, in a case when a grain of sodium was 
used, but in this last instance the edge of the platina tr&y 
had been acted upon by the metal, and was oxidated*. The 
mercury in the barometer in these experiments stood at 
30-12 inches, and that in the thermometer at 02° Fahren¬ 
heit. 

When these peroxides were formed upon muriate ofTheir proper- 
potash, the colour of that from potassium was of a bright nc> * 
orange; that from sodium of a darker orange tiut. They 
gave off oxigen, as Messrs. Gay-Lussac and Thenard 
state, by the action of water or acids. They were con¬ 
verted into alkali, as the French chemists have state d, by 
bring heated with any metallic or inflammable matter. 

1 hey thickened fixed oils, forming a compound, that did 
not redden paper tinged with turmeric, without the addition 
of water. 

When potassium is brought into contact with fused Action of po 
nitre, in tubes of pure glass, there is a slight scintillation 
only, and lhe nitre becomes of a red brown colour. In this 
operation, ntrogen is produced, and the oxide of potassium 
formed. I thought that by ascertaining the quantity of 
nitrogen evolved by the action of a given weight of potas¬ 
sium, and comparing this with the quantity of oxigen dis¬ 
engaged from the oxide by water, I might be able to deter- 
^ninr its composition accurately. A grain of potassium 
acting in this way, I found, produced only 0*l6 of nitro¬ 
gen ; and the red oxide, by its action upon water, pro¬ 
duced less than half a cubical inch of oxigen, so that it is 
probable, that potash as well as its peroxide is formed in the 
operation. 

Sodium, when brought into contact with fused nitre, Ac(icm ^^ 

* Messrs. Gay-Lussac and Thenard have stated in the paper above re- a . . 
lorrea to, that common potash and barytes absorb oxigen when heated, rytes absorb 
It would seem, that the action of the fixed alkalis and of barytes on pla- oxigen when 
tina depends on the production of the peroxides. 1 have little doubt, hcated * 
but that 'hese ingenious gentlemen will have anticipated this observation, 
in the detailed %'j«%unt of their experiment*. 

I t 
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produced a violent deflagration. In two experiments in 
which I used a grain of the metal, the tnbe broke with the 
violence uf the explosion. I succeeded in obtaining the 
solid results of the deflagration of | a grain of sodium ; but 
it appeared, that no peroxide had formed, for the mass gave 
uo oxigen by the action of water. 

When potassium is burnt in a retort of pure glass, the 
result is partly potash and partly peroxide, and by a long 
continued red heat the peroxide is entirely decomposed. 

A grain of potassium was gently heated in a small green 
glass retort containing oxigen; it burnt slowly, and with a 
feeble flame; a quantity of oxigen was absorbed equal to 
0*9 of a cubical inch; by heating the idort to dull redness, 
oxigen was expelled equal to 0*3« of a cubical inch; the 
mercury in the thermometer in this experiment s*ood ut ()3* 
Fahrenheit, aud that in the barometer ut 30’1 inche9. 

In expeiiments on the electrical decomposition of potash 
ond soda, when the Voltaic battery employed contains from 
500 to 1000 series in full action; the metals burn at the 
moment of their production, and form the peroxides; and it 
is probable, from the observations of Mr. Ritter, that these 
bodies may be produced likewise in Voltaic operations on 
potash, at the positive surface. 

In ray early experiments on potassium and sodium, I re¬ 
garded the fusible substances appearing at the negative sur¬ 
face, in the Voltaic circuit, as well as those produced by the 
exposure of the metals to heat and air, as protoxides, and as 
similar to the results obtained by heating the metals in con¬ 
tact with small quantities of alkali, 

I have repeated these lust operations, in which I con¬ 
ceived that protoxides were formed. 

Potassium aud sodium, when heated in glass tubes in 
contact with about half of their weight of potash and soda, 
that h*»ve been ignited, become first of a bright azure, then 
produce a considerable quantity of hidrogen, aud at last 
form a gray coherent mass, not fusible at a dull red heat, 
aud which gives hidrogen by the action of water. 

Whether these are true protoxides, or merely mixtures of 
the alkaline metals with the alkalis, or with the alkalis and 

• reduced 
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reduced silex from the glass, I shall not at present attempt 
to decide. 

Potassium I find heated in a similar manner with fused 
potash, in a tubs of plutinu, gives, after having been ignited, 9 
a dark mass that effervesces with water; but eveu in this 
case, it may be said, that the alloy of platina and potassium 
interferes, and that the substance is not a protoxide, but 
merely dry alkali mixed with this alloy. 

As the pure alkalis were unknown, till the discovery of 
potassium and sodium*, and as their properties have never 
been described, it will perhaps be proper in this place to 
notice them briefly. 

When potassium and sodium are burnt in oxigen gas upon Description 

platina. and heated to redness to decompose the peroxide of an(t 1 >™pnties 
. , * . , . of the pure al- 

potassium, the hI kalis are of a grayish green colour. I hey 

are harder than common potush or soda, and, as well as 1 

could determine by an imperfect trial, of greater specific 

gravity. They require a strong red heat for their perfect 

fluidity, and evaporate slowly, by a still farther increase of 

temperature. When small quantities of water are added 

to them, they heat violently, become white, and are con- 

ve.ted into hydrate, and then are easily fusible and volatile. 

When potassium or sodium is burnt on glass, freed from 
metallic oxides, and strongly heated, or when potash or soda 
is formed from the metals by the actiou of a minute quan¬ 
tity of water, their colour approaches to white; but in other 
sensible properties they resemble the alkalis formed upon 
metallic substances; and are distinguished in a marked 

• Stahl approached nearly to the discovery of the pure alkalis He Stahl nearly 
cemented solid caustic potash with iron filings in a long continued heat, discovered tha 
and states, that in this way an alkali “valdc causticum” ?s produced. ^ UrC al ^ a ' ls ' 
Sjiecirh . Beck, part ii, p. 255. He procured caustic alkali also, by decom¬ 
posing nitre by the metals. Id. p. 253. 

1 find, that, when nitre is decomposed in a crucible of platina by a strong Affinity of 
red heat, a yellow substance remain*, which consists of potash and oxide potash for 
of platina, apparently in chemical combination. The uhdecompou.ided ™ cul N lC 
potash, which comes over in the process Tor procuring potassium by the ‘ dCS * 
gunbarret, is of an olive colour, and affords oxide of iron during its solution 
in water. Pure potash will probably be found to have an affinity for 
many metallic oxides. 


manner 
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manner by their difficult fusibility from the potash and so da 
prepared by alcohol. 

Mr. D’Arcet, and more distinctly Mr. Berthollet, have 
Concluded, that the loss of weight of common fused potash 
and soda, during their combination with acids, depends 
upon the expulsion of water, which Mr. Berthollet has rated 
at 13-9 per cent for potash, and Mr. D’Arcet, at 27 or 58 
for potash, and 28 or 29 for soda*. 

1 have stated in the last Bakerian lecture, that my own 
results led me to conclude, that fused potash contained 
about 16 or 17 parts in the 100 of water, taking the potash 
formed by adding oxigen to potassium os a standard. 

The experiment, from which I drew my conclusions, was 
made on the action of silex and potash fused together, and 
I regarded the loss of weight as the indication of the quan¬ 
tity of moisture. 

Water not yet l am acquainted with no experiment on record, in which 

collected from wa t er tag been actually collected from the ignited fixed 
the ignited al- - . . , _ . ° . 

kalis. alkalis, ana this appeared necessary tor the complete eluci¬ 

dation of the subject. 

Experiment to 1 bested together, in a green glass retort, 40 grains of 
trffet this with potash, (that hud been ignited for several minutes), and 100 

grains of boracic acid, which.bad been heated to whiteness 
for neurly an hour. The retort was carefully weighed, and 
connected with a small receiver, which was likewise weighed ; 
the bulb of the retort was then gradually heated till it be¬ 
came of a cherry red; there was a violent effervescence in 
the retort, a fluid condensed in the neck, and passed into 
the receiver. When the process wa> completed, the whole 
Wafer 0*17 ? of the retort was,strongly heated; it was found to have lost 
6 J grains* and the receiver had gained 5'8 grains. The 
fluid that it contained was water, holding in solution n mi¬ 
nute quantity of borocic acid, and when evaporated, it did 
not leave an appreciable quantity of residuum. 

A similar experiment made upon soda, heated to redness, 
but in which the water collected was not weighed, indicated 
3rp of water in 100 parts of soda. 

* Awnales de Chimir, tom. Os, page )90j or Journal* toI. XXVII, 
page 31. 
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It may be asked, whether part of^the water evolved in None of the 
these processes might not have been produced from the bo- bougie acid. 11 * 
racic atrd, or formed in consequence of its agency ; but the 
following experiments show, that this can not be the case in 
any sensible degree. 

I heated 8 grains of potassium, with about 50 grains of Proof 
boracic acid, to redness in a tube of platiua, connected with 
a glass tube, kept very cool; but I found that uo moisture 
whatever was separated in the process. I mixed a few 
grains of potassium with red oxide of mercury, and ignited 
the mixture in contact with boracic acid, but no elastic pro¬ 
duct, except mercury, was evolved. 

I made some potash by the combustion of potassium in a 
glass tube, ahd ignition of the peroxide; I added to it dry 
boracic acid, and heated the mixture to redness. Subborate 
of potash was formed, and there was not the slightest indi¬ 
cations of the presence of moisture •. 

It 


• 'Hieie processes must not however be considered as showing, that Boracic acid 
boiacic acid that lifts been heated to whiteness is entirely five frutu * u ’ au '* ,u 
water; th<y luiicly prove, that Mich uu acid gives oft no water hy f feC f |oni WJ- 
combination with pare potash at a it<? heat. 1 have found, that bo- u*r. 
raci acid in pci feet fusion, ami that bus liecn long e> pose d to the 
blast of h forge, and that has long ceased to tflciTcwr, gives globub s 
of liidrogen, when dry iron filings are uiacle to «n upon it. I added 
to 54 grains of boracic acid in complete fusion, iu a ciucible of pla- 
tiua, 75 grains of flint glass that bad been previously beau d to white- 
mss, and immediately reduced into powder in a hot iron mortar; by 
raising the heat go as to produce combination, a copious effervescence 
was piyduced; and after iutcuse ignition for half an hour, the n.i>.ture 
was found to have lest three grains ami a quarter. 

The combinations of boracic acid with potash and soda, that have 
been heated to redness, I find lose weight when their temperature is 
raised to a much higher degree. Thus, in an experiment jnade in the 
laboratory, of my friend John George Children, Esq., and iu which 
Mr. Children wag bo kiud as to cooperate, 71 grains of hydrat of 
potash, mixed with 96 of boracic acid that had been heated as 
strongly as possible in a blast furnace, lost by fusion together in a red 
beat 11 grains, but ou raising the temperature to whiteness th«- logs 
increased to above 13 grains. 55*5 grains of hydra! of soda, mixed 
with BO of boracic acid, examined ai iuttivals ,u a process of this 
kiud, continued to lose weight for half |n hour, v,wring which time 
they were fretpiently heated towhiteneis; ut thecal of thiq. period 
the whole lots wag 14 grains, of which at least one grain aud a half 
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The common It is evident from this chain of ikcts, that common potash 
alkalis hydfiu. ^ nc j soda are by d rata, and the bodies formed by the com¬ 
bustion of the alkaline metals are, as I have always stated, 
pure metallic oxides, (as far as our knowledge extends) free 
from water •, 

I shall 

may be referred to the acid. 95 grain* of soda, ignited to whiteness 
in a platina crucible, with 140 of dry flint glass, lost £2*3 grains; 80 
grains of boracic glass were added to lliis mixture; a fresh efferves¬ 
cence took place, and after intense ignition for a few minutes, there 
was an additional loss of weight of four grains aud a hulf. The energy 
with which water adheres to certain bodies in other eaten is shown by 
the experiments of Mr. Bertbollct, M4m. H'/ircueil, tom. », page 47 . 
Indeed it is impossible to say, that a neutral compound, or a fixed 
acid, is ever entirely free from water; it is only the first proportions 
that are easily separated. If the proportions of water in common pot¬ 
ash aud soda were tq be judged of from thrir Ions of weight, in com¬ 
bining with boracic arid, it would appear to be from iy to 20 per cent 
in the first, and from 23 to 25 in the second. 

Potassium snd • After the experiments detailed in my last two papers, it may per- 
sodiumnothy- appear unnecessary, at least to those enlightened British rhe- 
roical philosophers, who have closely followed the progress of science* 
to offer any new evidences to prove, that potassium aud sodium nr« 
not hydiurets of potash ami soda ; particularly as Messrs. Gay-Lussac 
and Thcnurd, the iugruums adToraies of this notion, have acknow¬ 
ledged, in the Moniteur to which 1 have before referred, that it is not 
tenable; but ou a subject so intimately connected with the most re¬ 
fined departments of chemical philosophy and with so many new ob¬ 
jects of research, additional facts cannot be wholly devoid of use aud 
application. 

Mr. Dalton, in the second volume of tlie work which he entitles 
M A Sew System Chemical Philosophy" of which he has h*d the 
goodness to send rae a copy, has, I find in his first pages, adopted 
the idea, that potash and soda are metallic oxides; but in the latter 
pages has considered them as simple bodies, and the metals formed 
from them os compounds of potash and soda with hidrugea. He has 
given no facts in favour of this change in his opinion: hie principal 
argument is founded upon the process in which 1 first obtained potas¬ 
sium. Common potash is a hydrat: when oxigen is procured from this 
by Voltaic electricity at one surface, and potassium at the other surface; 
Mr. Dalton, conceiving that this axigen arises from the water, states, 
that the hidrogen of the water must combine with the potash to forfiu 
potassium. It is evident, that, adopting such a plan of reaaoning, lead 
and capper might be prored^o be hydiurets of their oxides; fqr when 
tboae Metals are revived from their aeneous acid solutions,oxigen Is pro- 
duced at the pofitive surface, and bo hidrogeu at the negative surface. 

In 
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I shall now resume the detail of the experiments that I Potassium 
ha?e made, ou the relative attractions of oximuriatic gas m oxi * 

and 


Id my first experiments for producing potassium and sodium, I used 
a weak power; mid in these instances, procfiring the metals in very 
small quantities only, I perceived no effervescence. When from five 
hundred to one thousand plates arc used for producing potassium, 
there !• a violent effervescence, and a production of hidrogen, and 
•orofctitucs of potassuretted hidrogen, connected with the formation of 
the metal. 

Potassium, brought into contact with redhot hydrat of potash, dis¬ 
engages abundance of hidrogen, aud the whole is convened into diffi¬ 
cultly fusible potash. 

337 grains of hydrat of potash, that had been ignited, were made 
to act in a gunburrel on 745 grains of iron turnings heated to white¬ 
ness. Some hidrogen was lost, and some hydrat of potash remained 
uudccompounded, yet t25 cubical inches of inflammable gas were col¬ 
lected, and 50 grains of potassium, and a large quantity of an alloy 
of potassium and iron formed; so that it is scarcely possible to doubt, 
that all the hidrogen produced from the decomposed hydrat of potash 
was liberated. 

Mr. Dalton conceives, that there is an analogy between potassium 
and sodium, and the compounds of hidrogen with sulphur, phospho¬ 
rus, and arsenic; hot 1 am at a loss to tiace auy similarity between 
sulphuretted hidrogen, which is a gaseous body, soluble in watrr, and 
having acid properties, and a highly inflammable solid metal, which 
produces alkali by combustion. Potassium might as well be compared 
to caibunic acid. Mr. Dallou considers tbe volatility of potassium 
and sodium as favouring tbe idea of their containing hidrogen ; but 
they are less volatile than autimony, arsenic, and tellurium, and much 
less volatile than mercury. He mention* their low specific gravity as 
a circumstaucc favourable to this idea. 1 have on a former occasion 
examined this argument, first brought forward by Mr. Ritter; but it 
may not be amiss to add, that, if potassium is a compound of lndra- 
gru and potaah, hydrat of potash must contaiu ah equal quantity of 
hidrogen, with the addition of a light gaseous element, oxfgcn, which 
might be expected to diminish rather than to increase the specific 
gravity of the compouud. Mr. Dalton states, p 438, that potissinm 
forms dry hydrat of potash, by decomposing nitron* gas aud nitrous 
oxide; this is not the case: and he does not refer to experiment I 
find by some very careful trials, that potassium attracts the oxigen 
and some of the nitrogen from thpac bodies, and forms a fusible com¬ 
pound which may be decomposed, giving off nitrogen and its excess 
pf oxigen, by a red hgat, and which becomes potaiA, aud not dry hy¬ 
drat uf potasfc. 


In the produc¬ 
tion of potas¬ 
sium in quan¬ 
tity hidrogen 
evidently 
evolved, 


as it is in other 
experiments. 


Observations 
on some opi 
nions of Mr. 
Da lion’s. 


Messrs. 
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and oxigeu for the metals of the fixed alkalis. 1 burnt a 
grain of potassium in oxigeu gas, in a retort of green glass, 
furnished with a stopcock, and heated the oxide formed to 
Tedness, to convert it into potash: half a cubical inch of 
And oxinami- oxigen was absorbed. The retort was exhausted, and very 
ted pure oximuriatic gas admitted. The colour of the potash 

instantly became white; and by a gentle heat the whole was 
Muriit® of converted into muriate of potash: a cubical inch and \ of 
andull theoxi- oxi muriatic g«* were absorbed, and exactly half a cubical 
ien given out. inch of oxigen generated. The barometer during this ope¬ 
ration was at 30'3, the thermometer at 62 Fahrenheit. I 
made several experiments of the same kind, but this is the 
only one on which I can place entire dependence. When I 
attempted to use larger quantities of potassium, the retort 
usually broke during the cooling of the glass, and it was 
not possible to gain any accurate results in employing me¬ 
tallic trays. The potassium was spread into a thin plate, 
and of course waa much oxidated before its ad mission* into 
the retort, which rendered the absorption of oxigen a little 
less than it ought to have been. In the process it was 
heated in vacoo before the combustion, to decompose the 
water in the crust of potash ; for in cases when this pre¬ 
caution was not taken, 1 found that hydrat of potash 
sublimed, and lined the upper part of the retort, and 
from this tbc oximurialic gas separated water as well as 
oxigen. 

separai- The phenomenon of the separation of water from hydrat 
of potash by'* 1 °f P 0 ** 8 ^ *>y oximuriutic gas was happily exemplified in ail 
eximuriatic experiment in which I introduced oximuriatic gas to the per- 

***' oxide of potassium, formed in a large retort, and in which 

the potassium had been covered with a considerable crust 
of hydrat of potash. The upper part of the retort aud its 
aeck contained a white sublimate of hydrat, which had 
risen in combustion, and which was perfectly opaque. As 
sooty as the gas was admitted, it instantly became transpa¬ 
rent from the evolution of water; and on heating the glass 

Maws. Gay-Lnssac and Thenard have convinced themselves, that 
potassium aud sodium are not hydrnrcU of potash and pods, by a, 
method similar to that which 1 adopted and published some months 
ocfjrc, namely, by producing neutral salts from them. 
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in contact with the sublimate, its opacity was restored, and 
water driven off. 

In various cases in which I heated dry potash, or mixtures 
of potash and the peroxide, in oxi muriatic gas, there was 
no separation of moisture, except when the gas contained 
aqueous vapour; and the oxigen evolved in the process, 
when the heat was strongly raised, exactly corresponded to 
that absorbed by the potassium. 

When muriatic acid gas was introduced to potash formed Decomposition 
from the combustion of potassium, water was instantly 
formed, and oximuriate of potassium*. I have made no 1 

accurate experiment on the proportions of muriatic acid gas 
decomposed by pptash, but I made a very minute investiga¬ 
tion of the nature of the tnutpal decomposition of this sub-^ 
stance and hydrat of potash. 

Ten grains of hydrat of potanh were heated to redness in and by bydrtt 
a tra^of pluttna, which was carefully weighed; it was intro- P° lllsh< 

<1 (iced into a retort which was exhausted of air, and the rc- 
toit was filled with muriatic acid gas. The hydrat of pot¬ 
ash was he lied by a spirit lamp; wuter instantly separated 
in great abundance, and muriate of potash formed, A 
strong heat ujs applied till the process wu9 completed, 
when the fray was taken out and weighed; it had gained 
2-Jo grains. A minute quantity of liquid muriatic acid was 
added to the muriate, to cnsuie a complete neutralization, 
and the tray heated to redness: there was no additional in¬ 
crease of weight. 

In the few experiments which I have made on the action Action of so- 

of sodium and soda on oximuriatic gas, the phenomena ap- ,,lum 

, . . . , ,• . . . oil oximnrUtic 

peareu precisely analogous; but sodium, as might have g as . 

been expected, absorbed nearly twice as much oximuriatic 

gas as .potassium. 

When common salt, that has been ignited, is heated m ariate nf 

with potassium, there is an immediate decomposition, and ?V r ' m 

, , . , , . ,, . . . , by i,ot~ 

by giving the mixture a red he it, pure sodium is obtained ; 

•and this process affords an easy mode, and the one I ha\c 

always lately adopted, for procuring that metal. No fii- 

• drogen is disengaged in this operation, and two .parts of 


• i. e. Muriate of potash. 


potassiu:. 
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potassium I find produce rather more than one of so¬ 
dium. 


The experi¬ 
ments agrees* 
blc ro calcula¬ 
tion. 


From the series of proportions that I have communicated 
in my last paper, it is evident, that ] grain of potassium 
ought to absorb T08 cubical inches of oximumtic acid; and 
that the potash formed from one grain of potassium ought 
to decompose about 3*l6 cubical inches of rm)ri.itic acid 
gas; and these estimations agree very nearly with the result 
of experiments. 

The estimation of the composition of soda, as deduced 
from the experiments in the last Bakerian lecture, is 25'4 of 
oxigeo to 74"fi of metal, and this would give the number re¬ 
presenting the proportion in which sodium combines with 
bodies 22•; from which it is evident, that a grain of sodium 

ought 


Hypothesis of 
Mr. Higgins. 


Xemarlcs on 

-•»me of Mr. 
i’»i ton’s. 


• Or, if soda bo considered as deutoxide, which seems probable from 
the experiments detailed page 114, 44; and on this supposition, the salts 
•f soda must be conceived to contain double proportions of acid. On 
either datum the proportion of oxigen in water must be taken as 7*5, 
and that of hidrogen as 1, though other numbers might be found as di- 
visors #r multiples of these, which would equally harmonise with the 
general doctrine of definite proportions. In my last communication to 
the Society, 1 have quoted Mr. Dalton as the original author of the hy¬ 
pothesis, that water consists «»f \ particle of oxigen, and 1 of hidrogen ; 
but I hate since found, that this opinion is advanced in a work published 
in 1789, A comparative View of the Phlogistic and Antiphlogistic Theo¬ 
ries, by William Higgins. In this elaborate and ingenious performance 
Mr. Higgins has developed many happy sketches of the manner In which 
(on the corpuscular hyjKnheM*;) the particles or molecules of bodies aaay 
be conceived to combine ; and some of his views, though formed at this 
early period of investigation, appear to me to be more defensible, assum¬ 
ing his data, than any which have been since advanced ; for instance, he 

considered nitrous gas as composed of two particles of oxigen, and oue of 

* 

nitrogen. Mr. Higgins had likewise drawn the just conclusion respect¬ 
ing the constitution of sulphuretted hidrogen, from its electrical decom¬ 
position. At hidrogen is the substance which combines with'other bodies 
in*abe smallest quantity, it is perhaps the most fitted to be represented by 
uafty; and on this idei the proportions in ammonia will be 3 of hidrogen 
to 1 •( nittogen, and the number representing the smallest proportion in 
which nitrogen is known to combine will be 134. Mr. Dalton, Kcvj Sys~* 
tem of Chemical Philosophy, pages 323 and 436, haa adopted 4*7 or 5*1, as 
the number representing the weight of the atom of nitrogen; and has . 
qMp^d experiment, Researches, Chemical and Philosophical, as au¬ 
thorising these numbers ; but all the inquiries on nitric acid, nitrous gas, 

nitrous 
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ought to absorb nearly 2 cubical iuches of oximuriatic gas; 
and that the same quantity, converted into soda, would de¬ 
compose nearly four cubical inches of muriatic gas. Muri¬ 
ate of soda ought on this idea to contain one proportion of 
aodiutn, 22, and one of oximuriatic gas 32‘9 1 and this esti¬ 
mation is very near that which may be gained from Dr. 

Maicet’s analysis of this substance. Hydrnt af potash ought 
to consist of 1 proportion of potash, represented by 48, and 
one of water, represented by 8*5. This gives its composition 
as 15'1 of water, and 84*9of potash. Hydratof soda ought, 
according to theory, to contain 1 proportion of soda 29*5, 
and 1 of water 8*5, which will give iu 100 parts 22*4 of 

nitrous oxde, and on the decomposition of nitrat of ammonia stated 
in that work, conform much more nearly to the number 13*4. 

According to Mr. Dalton, nitrate of ammonia contains one proportion 
of acid and one of alkali, and nitrate of potash two proportions of acid 
and one of alkali; but it is easy to see, that the reverse must be the case. 

Nitrate of ammonia is known to be an acid salt; and nitrate of potash a 
neutral salt ; which harmonizes with the views abovesuted. Mr. Dalton 
estimates the quantity of water iu nitric acid of specific gravity V&4, at 
27 b percent ; and this, acccorduig to him, is a stronger acid than he ob¬ 
tained by decompo?ing fused nitre by sulphuric acid, which contained 
only VJ per ceut water; and one quantity of sulphuric acid, according 
to him, will produce from nitre moro than an equal weight of nitric acid, 
and he supposes no water in nitre; so that his conclusion as to the quan- 
tity of water in liquid nitric acid on his own data must be inoorrect. 1 
find water in fused nitre, by decomposing it by boracic acid. 

1 shall enter no farther at present into an examination of the opinions, 
results, and conclusions of ray learned friend; 1 am however obliged to 
dissent from most of them, and to protest against the interpretations that 
he has been pleased to make of my experiments; and 1 trust to hit judg¬ 
ment and candour for a correction of bis views. 

It is impossible not to admire the ingenuity and taleqt, with which Mr. Hypothesis of 
Dalton has arranged, combined, weighed, measured, aud figured his definite pro¬ 
atoms ; but it is not, l conceive, on any speculations upon the ul tima ^ P ur * l V n, »* 
particles of matter, that the true theory of definite proportions must ul- 
imately rest. It has a surer basis in the mutual decomposition of the neu¬ 
tral salts, observed b> Richter and Guyton de Morveau, in the mutual de¬ 
compositions of the compounds of hidrogen and nitrogen, of nitrogen and 
oxigen, of water and the oximuriatic compounds, in the multiples of 
oxigen in the nitrous compounds; and those of acids in salts, observed 
iy Drs. >V ollaston and Thomson ; and above all, in the dtrmrmpeilHous 
by the Voltaic apparatus, where oxigen and hidrogen, oxigen and ir» 
flammabld bodies, acids and alkalis, Ac. mint u p irate in uniform ratios. 

water; 
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COMBINATIONS OF OXIMURIATIC GAS AND OXIGEN. 


JJypevoximu- 
mie of potash 


Its formation 
explained. 


water; and the experiments that I have detailed conform 
well as can be expected with these conclusions. 

The proportions of potash, and soda indicated, in different 
neutral combinations, by these estimations, will be found to 
agree very nearly with those derived from the most accurate 
analyses, particularly those of Mr. Berthollet; or the dif¬ 
ferences arc such as admit of au easy explanation. 

I stated in my last communication the probabilitv', that 
‘ tfie oxigen io the hy|>ero\iinuriate of potash was intriplc 
combination with the metal and oximuriatic gas; the new 
facts respecting the peroxide confirm this idea. Potassium, 
perfectly saturated with oxigen, would probably contain six 
proportions; for, according to Mr. Chenerix’s analysis, 
which 16 confirmed by one made in the Laboratory of the 
Royal Institution by Mr. E. Davy, hypcroximuriate of pot¬ 
ash must consist of 40*5 potassium, 32*9 oximuriatic gas, 
and 45 of oxigen. * . 

I have mentioned, that by strongly heating the peroxide 
of potassium m oximuriatic acid, all the oxigen is expelled, 
and a mere combination of oximuriatic gas and potassium 
formed. I thought it possible, that at a low temperature a 
combination might be effected, and I have reason to be¬ 
lieve, that this is the case. I made a peroxide of potassium, 
by heating potassium with about twice the quantity ofuitre, 
and admitted oximuriatic gas, which was absorbed: some 
oxigen was expelled on the fusion of the peroxide, but a 
salt remained, which gave oximuriatic gas, as well as muri¬ 
atic acid, by the action of sulphuric acid. 

t 

It seems Evident, that in the formation of the hyperoxi- 
tfioriate of potash one quantity of potash is decomposed by 
the attraction pf oximuriatic gas to form imirmte of potash; 
but the oxigen, instead of being set free in the nascent 
state, enters into combination with another portrait of pot¬ 
ash, to form a peroxide, and with oximuriatic gas. 

The proportions required for these changes may be easily 
deduced from the duta which have been stated iu the pre- 
pages. 5 proportions of pbtash, equal to 240 grains, 
iGO T be decomposed, to form with an equal number of 
proportion of oximurinric gas, equal to lC4*’5 grains, 5 pro 
(tertian* pf muriate of potash equal to 3G7 grains; and 5 of 

oxigen, 
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oxigen, equal to 37*5 grains, combined with one of potash, 
equal to 48, most unite in .triple union with one of oximu- 
riatic gas equal to 32'9» to form one proportion, equal to 
118*4 grains, of hyperoximuriate of potash* 

(To be concluded in our next.) 


VI. 

Farther Account of a Mule Animal betteeeu the Male Acs 
and Female Zebra . In a Letter from Thomas Andrew 
Knight, Esq., F.R.S.> Sfc. 


To W. NICHOLSON, Esq. 

Dear Sir, 

9 

In a former number of your Philosophical Journal* you offtpiingofa* 
have given an account of a mule animal between the male a«and zebra, 
ass and female zebro, which was bred by the present Earl 
of Powis; and you have expressed a wish to obtain farther 
information respecting it: 1 in consequence send you the 
following particulars. 

You have justly stated, that the zebra would not admit ^r;| d an ; mt ] s 
the approach of the ass till his coat had .been properly distinguish 
painted to resemble her own; which circumstance iscuri- 
ous, because it goes far to prove, that animals, iu a state of 
nature, distinguish and select Ahose of their own species, in 
part at least, by sight; while iu a state of domestication, when 

their colours become varied by the influence of cultivation, 

* • u 

they appear to be guided almost entirely by another sense. 

Tlir animal, which I proceed to describe, like other Tl.e ammat 
mules, bore, externally, a greater resemblauce to its male ,ilort! Te ^ • 
than to its female parent; and until by near approach it* the 
stripes, which were much less distinct than those of the" ze- P‘ :uT1J » 
bra, becume visible, it was not readily distinguishable from 

. • * 

m • Re'ceifed from the Right Hon. Sir Joseph Bank*, Bart., P, RiS.j 
and inserted Vol II, p. of ihe quarto sei«» •. 
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tic. 


a very large and strong Spanish ass. I am ignorant whether 
nature has given to the zebra, as to the ass, the power of 
breathing through its mouth as well as through its nostrils; 
or whether the passage of the breath is confined to the 
nostrils only, as in the horse; but I observed, that the mule 
zebra uttered its cry, which a good deal resembled the 
braying of an ass, through its mouth ; corresponding in 
tilts respect with the mule, which is obtained from the male 
ass and the mare, and differing from that which is derived 
from the horse and the female ass. 

intracta- The temper of the mule zebra, as might have been ex¬ 
pected from ita parentage, was sullen, vindictive, and un- 
trmct&bte. It was nevertheless sufficiently subdued to per¬ 
mit itself to be ridden; but a considerable time generally 
elapsed before the mule and the rider could agree about 
the direction in which they were to move; and when that 
point was in some degree settled, the labour, to the rider, 
of impelling and guiding his companion, was found so 
much to exceed that of walking on foot, that the services of 
the mule were not much in repute, or often called for. 
and a complete Attempts were made to obtain offspring from it both by 

mule. the female as9, and the mare; but neither were successful. 

It appeared to possess passions; but, like other mules, to 
Died from an without ppwers. It met its death by an accident when 
accident at four rising four years old, and consequently before it had ac¬ 
quired its full growth and strength: but its size and form, 
at that age, indicated great powers of bearing weight and 
undergoing fatigue; and it would probably have been of 
great value both as a beast of burden aud draught, had not 
its temper disqualified it for either office. 

* 1 am, dear Sir, 

• • * V 

Yoor obedient servant, 
THOMAS ANDREW KNIGHT. 


jear* old. 


... 

Downton, April tht 26th, 1811. 
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Remarks on Potassium, SvkmsA'- '• ** to **e Com¬ 

munications of Justus^, By Joa* Dalton. 


SIR, 


ToMr.frtCHOLSON, 


I* H 




w* 


In peTUMDg the.fonijeT.of 0nr» 

porting to be a reply to the nSMgl£% or potassium and so¬ 
dium in ray New System of Chemical j^lo^by^ournsl, 
vol. 28 , p,, 67 ). I felt interested, ill virions Acute obsecra¬ 
tions of your correspondent; but at p. .jibert fcajoTes- Quantity 0 f 

" f SCiUt 

nntir ucy{ j#s, )1 am 401$ stlot* t *conceive .how h*>h*d 
obtained so otpsll a portign f || t 0*$4 per c^t, when I had 
fouodjIO. VNew Svitepi,,p. 4<^ oalculatiog from the best 
data I f»«ld procure,and’sn»tflb-I; waa TOO Went from my 
own jjiicperieBce could not b« w»f*tislly joeo/rec*.. Being 
at tbattirae particularly engaged, I coRlfljl^ attend ,b)'the 
subject farther than to .write a short nafte (ioorna^ p. 157) 
lequesting an explanation. This was given in the wtstiiog 
number, (p. 219.) When I stated, that his data Rare de- 
Jectioe, I did not mean erroneous ; no mathematician would 
have understood me in that senfee; I meant, that he.lfcd not 
given sufficient data, and consequently thutbe,,bad made 
the problem an unlimited one. If I should propeye .the foU 
lowing question to your correspondent, m^cly, long 
would a body be in moving toith a : scnt/brap> 

Earth to the Moon, or through a space qf y+OJftfy miUj— 
would he not find it. necessary, that tljf yijlad ty should 
given ? Yrt he has found means to answer a similar quea* 
tion wi^bojtt the requital #ita. ‘'!£bm :accuracy of the 
answer^d^jai^may well bfrftaffeeted. . H be of service 

toyourooireippjident, an^py$ap*io other* ofyou*readers, 
if I make dm this charge m<rte particularly^ According to 
Chenevix, /;'* v- ' 'V-r 

77*5 mur. acid + W5 oxigen =: 10© oximur. acid, ty *£» 

then, by measitfe 77*$ mur. acid 


measure * 

VoL.XXIX.--Jo»s,i8H. 


rrS X W| ; •». f ill 


U-.c^'i 

laN 



150 


ok ponsmnr, sodium, aivd oxi ywntATte ac id. 

That is, 77:5 measures of muriatic acid + 34*5 measures 
of oxigen, together 112 measures, will, when chemically com¬ 
bined,be equal to x measureflfcoximuriatic acid gas. How 
your correspondrttascertaiftgt® Value of* in the above equa¬ 
tion to be 100 ,1 know not. It spay as easily and as probably 
be assumed 50 or 500. Surely be is not so ignorant of Mr. 
Dairy's experience as not to!|rnow^ that 77'5 measures of 

oxldi?fu 4 are far inferior in 



FbUtftiem 

containR pot¬ 
ash and hidro- 
gen. 


Heat •eparttes 
water and pot¬ 
ash, and eva¬ 
porates them 

at a certain d^ 
gree, whether 
ehemicaily 
combined is 
not known. 


xhuftafit' jW ga!i 4 

weight to'ltttf' i^itAWtWFmuriatlc acid. The truth is, 
the zptityk Stic. acidgttB is a datum most 

estflffetlon of Ithe oxigen a. given 
voTuti^of I''*'' f,v ' *• ' ' 

'iwaWTU WtpfStin^ po- 

til^iKiVki n8HH!ZT8 i n‘tiK •fflflMW.ug, 
n«mely,'tMilcoihiWW $ot«»h and 
wat«¥w (Tiat in tltf fetwn- 

poaitioll of fhft'yhicft 1 * ^’WWfiW''e1e<:tndty, liofMng btit 
oxigen g* »«t**ufci remains; b^ij^con- 

etad* -%Wt 'pMaatk« lotfdM, and probably cones’ of 
potash: afthb M fd g jff.* 1fyofcr dorresfSbn^ent is not satisfied 

Mlfr ttafr taitftuing, 1 carffcot -convince him. 
The I «4#t {ff(m my’own experience and that of 

others, the second from that of Mr. Davy;:and lata not 
able tb discover any flaw in the conclusive argument. 

1 ' As Uf tWtjuestion, what is the power that produces the 
separxtifoK of Wot** fcnd potash ? I answer, heat. When I 
say,' tWt, b^fJrt^hpplication of beat to a certain degree, 
• € tHS Heater both evaporate, 11 no one has autho* 

rityfrirffitJ Sfld "in A state of chemieal union,” nor 
yif <j?n • s«p4&tesftte,” though only one of the two ways 
lb filrely to be^froi.^F&e feet was, I had not ascertained 
wfien'I wj^fifTTiaC nor ind^S have I yet, whipi'#the two 
IS tru^. l,, Tthe latter? Iwfcs this is 
t>ne v of cbtifil^ficts, I wisV ttr 1 fi3Ve more 





time to reflect upon it, tot 


an at pro* 


»n<Ut 


arm* an important inquiry according to 
st^,ji ascertain tfre relariory of water to 
cl Itflhe very act of dist^Utiofy name. 
l*ft» pissing over is in a 'state of steam, 
1 h^he stuic• phere, or in a gn&iffefrti state 

of 
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of chemical union with the acid, he. But, whichever he 
the case, it is true, process cannot be used to 

expel the last portion of waier from .the alkali”, when the 
object is to obtain a ponderable mass of alkali free from 
water. * . t * \ % \ 

When fused potash is expo^pd to a red heat in an open 
vessel, white fumes ar^phtervjjfji oyer it; these,, no 

cioubt, are,the particles or aagg^/dngips'of the condefceed 
liquid hydrate, similar to the viritya aaULpr densed 
steam over hot water. Prom this and (far. whore observa- 

r t S I ^ « 4. 0 4 \ \ * 

tion, then, it is probaUe, th*t to the fouharttlexperiment, 
not only purewlcp ,or atoms of MMDwf pf**, but*fe<*of 

I a s . v ^ . « A « .i • f 


tf-# 

rst 


Potash ex¬ 
posed to heat 
in an open 
vessel, and in 
a guobari«l. 


potash, and &atc* 0 ), may «*we i^TO-apuatct with the 
hot iron; heuM may be exj)l«i,«d^* product**of bfdru- 
ret of fpHlih or potas***, at 41 % UM}» «C hidrogen, 

and of the white amalgam tafdjoy of potatfi a«d iiwa. Thia 
last i«:.eanily exhibited by bwpitjg fatbpoat*. of potash in 
fintkJrt.for some time in ao iron apot>%JqK .A.iiHaciK bftt; 
after the puto«h is washed off, xbe wbpl«,surface the 

spoon, which has been in contact with-tfa^fimad^cbfaate, 
K white as if tinned, and may he seted upon by an sold 
without losing its colour*. . 

As for the complex nature of thedeeqmpoftiti<g>«f hy¬ 
drate of potash, 1 sqe no great rcasoq to wondff**^ ij. The 
article consists of 3 elementary principle; so cfoes pood. 
Why, it inuy with equal propriety be askju^fott woofl, in 
its deromjvosition by heat, exhibit spell, ft of 

principles? Charcoal, water, qirbpuic acid* car($frieox» 
kle, carburetted hidrogen, aud hidro^en^, arf ajnowg ^ie 
products of the destructive distilU^ts o^ wood. a ^ 

I was jtuyrised at your cojocppondetittr ^satyalions 
the argument I have drawt^jaip ^ 

of hidrng^from its. that Mr. 

Davy will sjlbw the urguoiert to hMc tii« 

place referred ’to, Mr. Davy does about thn 

potion, that lidragon muted tv poftfk erijty.'-f, m< 

pound spvcifictUy lighttr tha* pfijptft. 'Hl» uawei/'&dl 
is pertinent and to the pnrp^.^^ ' * 

‘■potaasioju^piid sodium being cU^Bd uaoog.t 

• On potamted iron its alls Journal, Vet. 

K. 2 saeraly 


Alloy of pot¬ 
ash and iron. 


Complex na¬ 
ture of the de* 
composition of 
hydrate of pot¬ 
ash. 


Levity of po¬ 
tassium. 
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Simple bodies 
and com¬ 
pounds may 
have resem¬ 
blances 
enough to be 
classed toge¬ 
ther. 


Combustion of 
potassium in 
muriatic acid 
no proof, tint 
it does not 
contain hidio- 
|«i. 


The nature of 
oximunatic 
acid not yet as¬ 
certained. 


merely on account of their levity. I feel no repugnance to. 
call.those new bodies metnU, : be #iev hydrurets or not; but 
1 should be far froov inferring-that the other metals are 
also hydrurets. With respect^© the resemblances between 
the new metals and sulphuretted hidrogen, &c., they cer¬ 
tainly ore many aucj ptrikjng^ so are their resemblances to 
the y £p«tals; J do ^t^guder^ake fejjddicide which are most 
quuftfrqftf, jfSn or other alloy ha. 

as ma^ pro^rties-res®obliQ,g'the metals as potassium and 
sochujm; allows t$^ former-to be simple sub- 

’.^i^e^gT^n^n^ts, at least sufficient ta show, that 

* * of 



restmblaqcep as to arraagod. iiijSie' class. I 

do n^w mentis tess valua¬ 
ble and rathef than simple 

bodies **<1 tV5«h'%’feW ^|>e afiterul facts tmd experi¬ 
ments, out us simple •ubtttaoes, 

yet^U. .^;grti^t^fttCtt‘ are .controverted, the Others 
cau d? Uttlf moreihao eip^t JpubUodi the subject. 

• Yftpr cocrtspoiident f advening to the fcimbuation of po- 
tassimp ia/intnaticAcid* afgues, that the hidrogen is de¬ 
rived from the acid, und not from the potassium ; and as a 
support jpf the opinion adduces Mr. Davy's experiments, ia 
which a mix|6re of equal parts of oximuriatic acid and 
hidrogeo te-by t)ie electric 1 converted into muriatic 
acid. *Graiib£g}$e truth of tftfe last deduction, the nrgu- 
mei^M|iyuat# ii this, (hat, if two bodies, one of which is 
known to fpntain jridrogen, by their mutual action deve- 
j^pr that gns f kTolljws, that the other may not contain hi- 
drogen. Bui 4« jyjacipel aim of introducing this sub¬ 
ject-told ib^^scusstoh on p^Jaosium and sodium <aeeru 8 to 
have bee^iliKdd«tutthegp6gfe^oximuviatiete^being a 
simple «od arid a compotfed^f ft and 

bidrogen. :^it if ^^rt^SSii oDjts^k ,v tltet »his cafaf)atfon is di¬ 
rected* ihkb 4vm*e i animadverted at ttfe comtnence- 
mjwt of tb)s 1*Ud£\ Experiments alluded' to ou Oxi- 
mtaisa^c acid aafthidr^uii I .von aider of tbeN^cNtdifficult 
—^ .Efla;aacceedetL1tt r obttkriqg<>to- 

accuracy in bis firOttimk, greut 

isiVldQutjtedly his; still we want a iDorMtfocutatr 

.•' p " ■' : f # ‘ and 


ON POTASSIUM, SODIUM, AND OXIMUUIATIC ACID. 


% luce? off fiiuriafic acid 
certain t&e bearing of the ex- 


and trust-worthy table of the specific gravity of muriatic 
and oximuriatic acid gassgs before the value of the experi¬ 
ment can be duly appreciated; and it should be farther 
ascertained what proportionate condensation of volume is 
produced upon muriatic acid gas by admitting to it i of 
its weight of water.. v It is curious to observe, that your cor¬ 
respondent was fully pt'fsuadtfi^ and probably continues to 
be, of the 4< incputroverjSbte ar^iaaeft' 'ttys uGmmtp experiments 
afford to Mr. Davy’s opinion*® record to'oximuriatic acid, 
though he did not know at the time he'wwe, whether the 
specific gravity, of muriatic acid was V 4 , or 1*9, ITut tdbk it 
at 1^. a,n<} ^be now adopts 1*258 ;Tend 6frae specific gA- 
vity of o«U|u^mc acid 6e'mat es"ho meftlbn WKRever; 
neither 0 / the condensation or qfePacfion nf Volume which 
a veTy^roall portion oj wi 
gut;,yet it is impossible to a( 

petiments, till these three^gWare all oH|!|m pretty acru- 
ratWjr* investigated. If yonr corfespoq^at^rish fo institute 
hi. calculus auew, (shall ^ive him aTl the ihforniatibni <hm 
respecting oxiip^iatic acia; jta specie*gfaivlty 1 liy dly own 
experience is 2*34; by Mr. Davy’s, ^45*;.by Thcritrd and 
Gay-Lussac’s, 2‘47; and by Dr. Thomson’s, (in a fetier to 
me) fc*7h If the last estimute should be true, he will find, 
that, adopting Mr. Davy’s notions and estimate or iduriatic 
acid, there should arise nearly measures or muriatic acid 
gas from a mixture of 1 of oxirouriutic acidjy^ 1 of hidrogeii. 

There is one opinion on which we ujT^fcur; that it is Specific gra» 
very desirable the specific gravities of the* various' gasses Tll Xt""* 
should be ascertained within narrower limits. From what is turn «f 
stated above, it appears, we bave.a range ftoiri I'-STto Vy P° ruucc - 
for miinutic, and from 8:1, to i^Vor^dkimuristic ucid. 
Wou^j^pot be a pro^er^^ect for the RoyaJ Society to 
deputpjg$pm0)ittee °f ™ to* undertake the “inves¬ 

tigation ,^D long *S'rt|}t We to 1 ndmehrals * each one 
fiadaa result differing from that o/abother; and one autho¬ 
rity in deemed, as good as another; so "that It wiH'^fnq such 
step is^akeu, h? a )opg time before '* general njji&neiit 
respecting points is likel£fo be omaiued.’ . 

May tht nth, 1811. ; JOHN DJlLTUlt. 

. w •.**'*- " VIII. 



Table of the Rain, that fell in various Places in the Year 1810 , by the Rev . J. BlavchAr*, of Nottingham ; with a 

Meteorological Table for the same Year , by Dr. Clarke, of that Town. 




lAiir fABtfc. 




i 

i.K 


X. 


onii&iiuog 

■ ■■■ - 










#s 


■r^ 


I 


s 

< 

a 

o 

fc 

◄ 

PQ 


£ 

a; 

J 3 

* 

s 

a 

5 • 
0$ 



13,*??? 

1S’ 
® 

• ■ 

5 

p 

"~r 

o 

to 

• 

■to 

© 

IT 

• 



— — to *- 

CO 


6 


to 

01 


93 

• 

• 

V 

to 

• 

co 

gT 

to 

• 

« 

c" 

• 

to' 

Mi 

• 

to 

"to" 

to 

O 

to 

• 

to< 

to 

• 

X 

to 

& 

='«8«a 

"to 

•to 

to" 

r* 

• 

? 

98 
• • 

ST 

• 


KVP •» ® - 

* 

■*t 

to 

to 


X 


• 

£83*2 
• • • • • 

5 ; 

• 

3 

• 

T» 

P 

? 

5 

• 

• 

to 

to 

• 

to 

* * - O to 


'f 

o» 

~ 

to 

to 1 

X 


*7T 

X 

CN to 

to o *• K ® 

i 

"x 

'© 

J 

“© 

£"| 

s 

• 

to 

iufc - b ~ 

1 

• 

to 

5 

• 

to 

X 4 

• 

• 

•o 


• 

to 


* - E? 2 t ^ S* 

2 5 2 6 2* A S 


■^Tr—ar 







■* ,Wlu 1^ ,U!a 




HMMf? 

— to to — •* « 

’i b-a 6V r'1 
oj»-o^r — — fc — 



OJ(1 

‘aHW3IUOH 




& 


/qrta 







y • twpoo^ 

• ^; -'* v * ■ 



■“-V¥ 

t . i 


co to — cc »h 

. .jnv S> *P ? ?>9> 

-o»-«^ocncn 


A 


. mo^ocooc-oi^ 
-•^r^ao^toto — « f?Mf 

---ow-n^o^ioe} 


C ^TOtoOto — OtotoCC<C 
-®U500 0>^ , 0't®*0-C< 
• •••••••••«• 

„h-m?5mo«-OMOO 


CD to © to Ol £• to w n W CJt^ 

io*-* 4 ^ 05 CDtoo» ri- fsib x 


» •» © <© CC 

to I** © to 


to X C» X 


9 * y^^owi^^a.coc) 
Q^. W p, r ,OWO‘'- -V W 



x o 

VOtotO^t^t^O C; « • - to 

fe » o» ~ - o »fe - 



I 


. r 

t » % i * 


i i* 4- • t • 



«r‘'rrHKa^JUs* 


3O'5J!38-93l267t)!37'98 , 29 , 59|-28-08i^8-97i34^elS^l7 
























METEOROLOGICAL TABLE. 


METEOROLOGICAL TABLE, 

By Dr« Clarke, of Nottingham. 


m 


1B10. 


Weather 


Wind*. 


MONTH. 



January..,. StHlB 
February .. 54 U|37 
March .... r »o 10 

April.70 32 

May.4>» 29 . 

Juoe.7« 3t*|5 

j»v .77 «s 

.... SO 40 J 5 
Srptemhci.. 4 2 19 
Octobci ... I 18 94 
November.. 5J j6 
December .|i 0 1 


ANNUAL RESULTS AT NOTTINGHAM. 


TltERlXOMkTirR. Wind. 

Highest Observation, J!fpt 2 d, *4*T. 
Lowest Oliii n ation, Rb goth, 14°NE. 
Gientist Van a turn in 24 Uuui's, 

February IQ-20. 16 * 

Annual Mean .. 4t>° 


• HaRomftek. Wiml. 

JYfgtett OWrv. Dec. ant, 00 50 IS E. 

Olisrrv. Feb 191 b, 28 73 SW 
Greatest Variation in 34 
hours, May BOtb ........ 105 

Animal Mean ... 29 33 


W«ak0r. Day#. 

F*b>.,.,.i.69 

urt* • 4 *•• 96 
• it - —■ 

* 366 


Winds. Timn. 
N. EXE....143 

467 


Ram. Inches 

Greate st Quantity in July .... 3 i 5 
faai l wt ditto m September .. 0 02 
Tuial Quantity fur the Year..23 15 


The BarcoMtter Is IrflUt flted to a ihmdeH *all, am 
(fee InuVMueter is p*aoed mm g m i tef , Me tel I 


Me tei tea 


fe+sHon irf 130 feet; and 
Ihejkvol of the sea. 


» 
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* * • * 

n the Use of Iron Pipes for convoking Water , and Mode 
of securing their Joints* hi o' Letterfrom Mr . Joseph T. 

Pure*. * . •>' •- 




To W. NICHOLSON, Enq. 


***** 


r 


-vw • 


If* tie enclosed feiett Btfodld appear to likely to be 


JLr tta enclosed frets sfrotfld appear to thee nicely to be 
of aoyservice to tkfctt 9 Wio^may Want a supfllyof water 
Cou^yeditpm nnf thou ait welcome to give 

them to the pittc & tW3e@J. 

•' r *• * . •**♦. ' 

« V. 

, V'-Vjpw T«y » nc ?re»y, 




NSwli Abbey t wf ^ 

UM lttll.r »*. 




r 


wW. PRICK. 

- 4 'bn? 


Wttc»-pipe ef 

iren. 


leaking al thf^ 
join n, 


•aeurad with a 
luting of Ro- 
jnin cement, 

which also 
stopped a crack 
In it, 

ppd in a leaden 
{(pa. 


Mr. H. B.^ 7 * *Wfcidport, bad occasion, in 1B05, to 
lay down between ciglit and nine hundred feet of iron pipe, 
in lengths about 6 feet each, and 3 inches in the bore. At 
every 50 feet* waw a joint with flanches and screws; the 
other piepgf* were pot together spigot and faucet fashion. 
To make tbe^-lifch*, he wrapped round the spigot end 
some cgHvas weVFwwrated with white lead mixed with oil 
to a proper consists nor,- end drove it into the faucet end as 
tight os *po8aifel«* , ''WtHfb m length of 1#0 feet was laid down; 
the tad «v plugged try the joints; and it was found, 
that Wo thirds dfarosidwraWy. *' Btipg in¬ 
formed by a linen mUntfiplurer 

had complete# tbt-VMMp^■$» bleachj*g;dwterns, 

in which he bioth ^ulaol b&Mj0t>i£tik used, by means of 
Parker ud Wf&tfi'WiiB cement, he ‘procimd some of 
this,'anointed aFefyjtant with it. in Mar 14 hoars the 
pip iiWW i nwt , wirft fa tf * tobe perfec% miter-figbt at the 
joint*! 4*4 om of the ppe« had a Crack in it, which leaked, 
and «*» » efftetorty Mapped by the cement. . 

T1|.)n4.pp, 4 iaed in thgbouie, had also a leak "in it, 

which 



UN IEOH WANft»M*H* 1$^ 

which was stopped in a very short space of time by the ce¬ 
ment. 

This work was done between the 10 th and 24th of De¬ 
cember, in very frosty weather; and the pipe was covered 
w ith earth before the end of that month. It is about two 
or three feet beneath the surface, in a loose* sandy soil; and 
was kept constantly full of water* without any appearance 
of leaking. m 

The wnter was ao much discoloured by the iron for a The water at 
week or two, and on standing deposited so mifch sedlftiefit, j^ 1 -, * colour * 
that it could not be used* To remedy this the lame maspn bur this reme* 
recommended to put #ome pnslacked lime into the up- died by hmc ' 
per reservoir, or hegd of waiter, and open all the cocks be* 
low to give it a quick run ; which be Mid would leave a 
coat of lime round the inside of the pipe, «o as to prevent 

the rust from coming off. This was done, and Tor a few 

• 

days after the water tasted very mtich of the lime; but the 
ta*te twin* #«nt off, and the water, which is very soft, was 
is good after it bad passed through the pipe as at its 

source. 

In the following autumn the same .gtttk man so perm- Another water 
tended the lining down of 3fi0 feet of similar iron pipe, )*ith ne*i™on*iant 
a fall between 20 and 30 feet, the joints of which were se- stream *.v>n 
cured in the same way. The supply of wnttf hare was so cledied ,tsel<: 
copious, that it was obliged to be kept running all night 
and great part of the day. This soon clearest be pipe from 
rust, so that after a few days the water came tlppugh colour¬ 
less* and consequently no lime was used. , 

In the summer of 1603, or 1609, m*re 4 pipea were Two moreUii 
laid down iu the neighbourhood in a manner* £x- down ' 

tending together between two apd three thousand feet; and 
with equal Wiecesa. e * * * , ^ • 

These were all perfectly s^ tprijn^ secpftjp the ponth of All continue 
February lagt^a little bqfpkf jpfekh ¥r A $?jy« haying occa- i0und * 
sion to put a new leaden pipe in hia th*irea one, 

found the latter* as far as it was exapwed, apparently as 
good as when laid down* and M perfect* fc4y 

jeeraing harder,« 
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On the Invention of the Economical Process for l "apo ration 
ascribed 4o Montgolfier. In a Letter Jrc n Mr. St. 
Amand. 


* •»» 


sir; 


To NICHOLSON, E«*. 


i ** 


Vtafurinicil J3S.sippK client to the XXYlilth voi. o r your interest-. 

prqcto.koi c?a« Jug and excellent Journal of Natural rh»!'' r Oiiliy, &c., 
porationwidto ^ , 

be invented by just published, cor i.ns a account of a process, abridged 

Montgolfier. f ratJl V ol. LXXVI of the Annates de Chiaiie published at 

Paris in Novt la . This process for procuring and 

mccchratirg the evaporation of fluids, without employing 

hem produced the : gnilim of combustible substances, is 

•lid have been communicated in conversation by Mr, 

da, Montgolfier. This declaration of Messrs. Desormes 

mad Ctetxnat, authors of the article in the Ann. de Chi in., 

is Hot tmnslatod in your Journal, which gives only an 

abridgment of it: but you may easily turn to it, ami I beg 

you will ha?o*he goodn ss .0 satisfy yo self » r the fact. 

I am neither jealous nor o.ivcbus of th fame of sny one; on 

the Contrary l-Slecm myself happy in having fallen on the 

same idea and the same means with <* man of deserved ce- 

B-it Mr. Srt. lebrity: btit truth and justice give me a right to claim at 

Amand ha* a a pmvfty iff d»te in the invention, and to this I shall 
prior claim. r 

no. myself. fpe following are incontestable proofs 
ttfifc* " 1 ; f 'V* . ' 

proofs of this. AfteMhe4im£r*ttf and blopdy catastrophe if the 10th 
6f Atigtirt; t todlfc; ffi ft igl m Engtaptf; ’whisker I 

brought with dk'AviKUfe 1 jrtoyed my*- 

•elf in dt^elopittg ited varying in stveto! way*? gforing it 1 
greater -rai applications lore mtirntn, thin those 
Atestwmed rti tbfe /h«.de Chi«nw'*r Vnyoif-J<m*Ml. Theta 
d*v*Japements were proposed and sbbruitte&to ike Aritvsh 
pwernooTOt abbot fifteen year* ago. They «efe known, 
^proved* wnd patronized by several persons, distinguished 

for 


Proofs of this. 



vtbVottrtAL frfeottit foft feVAvbtU*riofc. 



for their tank, knowledge,- all A situations * by winte, 
peers, members of parliament^ &c. Several learned socie¬ 
ties, arti>ts, and government contractors, whom the minis¬ 
ter was desirous of exciting to eariy.it into execution, were 
acquur * v ith it. It is now .u)e v years since tlie manu- Papers stolen 
cr’.pts l'h contained a full account of the invention, 

/illi var other matters, and which were in the hands 

„ml under tn cure of government; wtfe {akeir away hf 
:ne treachery, respecting which there are only conjec¬ 
ture*. 


A too i ttiav ■, I had the honour to request you to Farther proofs 

assist me *,ii. vo»*r kno* 're and distinguished taltota, to 
rendering them i* to the i ^lis!, language, with which I 
have but an imperfect ncqu ’tance; and to ^ow you au¬ 
thentic certifi .etes of je experirm ntb, th'** I had made 
several years before with an app*rutuf, to which I gave the 
rame of n pofpc&titst machine, on iCCtniht of the Variety artd Polychrwtms- 
multrfdteky +£ its applications. I appeal to yctit canddur ch * ne * 
and impartiality, to confirm the proposal I had the honour 
to muke you on this subject, and the production of the cer¬ 
tificates, which are stil ’ » u.y possession, if ytra still re¬ 
member the circumstance ; which indeed was the occasion 


of my first having the honour of behig known to yoti. * 

The apparatus 1 have mentioned, for whtah 1 obtained Caveats it the 
several caveats in tin patent offiv more than twelve years r atcnt °® cc - 
ago, was ordered b) the nr.blenu.r was s rffesa first Lord 
of the Admiralty, \ nose 1.’ Ine d encouragement havfe 


supported me, and who^c protection have still the honour 

to enjoy. His zeal for the g'oel of the public, and for the 

sciences, induced him to cause the apparatus io be ton- xn Sppiralu* 

s.rncted at his own expense, under my direction, as appCafS constructed 

by the certificate of the e*jtejh*eftta tnsrdein Ms presence, 

sigoed by himself some tisflter, and dated in 179&, 

which IbaVMP my pasMprifjfc? Aflua am* Authentic offi- 

cial tertiwomes* I presume I need appeal to several 

others, which-, -though highly respertabte in' themselvfei, 

would odd. mthiog to tint validity of«the proofs al ready tfir 

ducedv All tlieso*persons of whom.! could give you^abat, 

are still Ktdpg; and as most of them at*? knowb toya^i* they- 

Would confirm, if requisite, the publicity, winch! beg ;tii 

favour 



GAt. 
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favour of you to give this letter in the. next number of your 
Journal. 

1 hare the h*66t>r to be, 


• /-r % 

With a just and high, admiration of yon? talents, 
Your very bumble and very obedient servant, 

; * ST. AMAND. 

*>• **> Y*k'9*M*f*> Fm, Ra^fU ^ 

, U*p4U&*, )&u+y : r, ■+* . 




: • r- ***.’'.' V. , -:< 

' ’ - .s'* : r i :rV- .. . ^ • • . 

• XI, . 

' / •%*, • J i * * •*, . r • . 

On rte Combustion tf Ether, and of Me4ols f in Oximuriafic 
€as:tytfr<KV a* M-EBnfM, n*dMr. Stoathtoh *. 

A a*"* ■ ■” **. 

Combustion of J^.s a proof 6f the property of sulphuric ether to bora 
Mnces^n^K with, flame in o»mi»riatic acid gas, leaving a little oxide of car* 
muriatic gas. btfp, Mr. Van Meerten points out the following experiment. 

Ether. • Let wt piece of the whitest possible Bulphate of lime,re- 

main sorat-thne io ether. S,et fire to this piece well soaked 
ID ether* iftd^rfldiice it under ajar filled with oximuriatic 
gaa: the ether* or rather its hidrogen, will burn rapidly, and 
. the tnrf*& of tkc'gypsuin will be covered with a coat of ox- 
i4oof ca*o^W>v. 

r . W .V ^ 

Bxajs. A * ; *Tht coTp^fatku^f braes and of tin is effected in this gas 

s at easily aitW^f^ft«'“ip^oxigen. Take % shipder brass 
wire, opiaa^edtt^t' ierminatefr -piece of 

kindled, jar of efttiwriatio gas;., 

and it will bum ttpuRj throwing out sparks. 

At tbfc beTfefe, that the tjfcarcoaJ'bas not 

^property of burning in it, for it remains unaltered. A 
Tin. tigLwv exbib^d the same phenfynena. . % 


Bus. 


Tuv 


Of ;7 J. 


Ihlnife.trf. LXXH 1 , iv 87 t Tramlstpd ftw Trounflt^ 
dwWutmscis, Mr. Vogel. ^ 


A copper 
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A copper wire does not burn in this gas, but becomes as Copper, 
soft as lead, 

A brass wire not heated redact does the tame. Brass. 

This gas has no action on lead-wire. Lead. 

A wire of red French gold toil ted, without throwing oat Gold, 
sparks. ' • '*+' '*•' 

Pure silver wire, andiron wire, were not altered in it. Silrer. 

Mr. Stratiagh, in verifying the preceding experiments. Brass, 
prefers making the extvsahity toted hot,' to 

adding a burning coal tolt. ffawtdd fcot seeteedin burn¬ 
ing tin wife*. • r - ‘ ' V Tin ‘ 

He effected the combustion of a reff. rfeoder copper Copper, 
wire, the extremity of Vlnch * wrf 'pointed 'rid 'Ifot. 

The inside of the jar wa* c9W*d. with green oxide bf 
copper. .. , t * rjj^'sy, V' • • * f 

A wire of ducat gold did hot grow red, pr mdU in the Gold, 
gas, but wa» slightly oxide*!. probably 

arose jfrctjw )Ir, Y^jlfeetUto’s Frendi' f^d containing 
more wop per. j • v ? 

Very slender sUvee.wire melted, after i^bxtremity had SiUer. 
been made red hot. .• - * * T r Vv 

Irou wire by itself was not altered : lint Wn Wdtng‘to its l r0 n. 
extremity a wire composed of an alloy of three parts bf * 
antimony with one of tin, which was heated a little before 
its immersion, the iron wire gave out much redwftpear, and 
the inside of the jar won coveted with *bea*t*fui red oxide 
iron. u* 

Camphor alone does not burn in this gas: hut if a piece CimpW. 
be stuck in the end of a cleft stick,.wrapped round with 
tip foil, and this powdered with mftaiiiq- antimony, the 
camphor begin to burn wjfth a duep red flame. , 

Oil of turpentine, or of ^iv^, ppiywd jntP {btf-.g*s, gives Ewentkl ait*, 
•ut so.bc fuqjefc but very T^y^y. 

tin. taWWlfc.^Unuriatic |u 




• A rag wctt*4/"Uk ait of '%J&L 
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Appearance o$ 
clouds on the 
Wth, 


19th, 

uni 20th if 

*v* 
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XII. 

B 

Observations in Ittvstration <f $tf. Ho weed’s ftsory of 

gjflfcu Fobbxkk, Es<{. 


Rain. In a 



SIR, 


To W. IftCHOLSOK, Esq. 

•o- * - • r ■ 

•**sc 





serve farther to illus* 
*<**•■. (tee his paper 


toy -mas. ek>a* n«d warm, in the 
t*K I of Cloud 

dispersed &bon£ In^(e i^bauhere at different altitudes. 
In aona pte:<W diifcitfgulph$d;. in 

ojlieii, Ah*ie<| a *1**fancy to, cirrv-cumvjativ* 

*gg* 1 4lf fS iel ^tfi <U$ii*yi aodfii<ro^ fibres 
transversely &>s&| their sueptnits, forming rumu/o^stratus, 
which 7 like' faoiwtHU* fraasfixod by'4* mighty shafts of 
giants IkpflearSl^lh the Horizon, and represented a innjestic 
ufipifraihe'; ^rftta -in’ toiler plnoes the process of w imbifi- 
dppWfed going on rapidly, and distant thunder was 
hoard. About six o’clock the sky, seen between the clouds 
under thet£jg£endingsun» appeared of a very unusual brow'n- 
isb lake co&rnC ' XCThe evdmtig advanced the mountainous 
clouds in the Y fori£on appeared of a deep blackish, blue 
Colour, therr edg^a'is well us those of other detached clouds 
above theiff a bright golden colour. Flocks of 

tltohthu flottf&S aloejfln the wind, and refracted dark lake 
coloured ligtit,; bj*Sfc£tees 4fl the douds lost; their distinc¬ 
tive channfW?s^ ■rf&lftate • ^^fecations, a) _ _ 
dense matt,the 
On the but | eld up in the 

Mftuog;; €b^tihjTOir§Tis sheerb'f cloud however regained* 
notwithstanding a strong wind from the north. ~ 

Jon the'Corning of the SOt^beta q^upifor m sheet 
oUteu'red the sky. As the day advanced it broke, 
Ss^stjfret of’ nimbus t which had^bfeen origi- 
by the collapse of several distft>& modili- 

cationa 
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cations appeared to resolve^tself into them again; as iht 
sheet broke part of it seemed i %0 mount up into a higher 
and comparatively calm regi«|t end formed itbelf into 
cumulus , in some places disposed like windrows of hay. iu 
others consisting of small roMditb oubeculw of various 
sizes; and into iim+stijius, epusifttaog either of flat sheets 
of thin vapour with dentated edges, or disposed in streaks: 
other parts of the ouce continuous sheet of wiivtia* descended 
into a lower region, and floated along t jp^igeks of 
with a strong wwd, and the day became Wfty the 

evening the diiflnct modifkations again itt^ Uit ii a 
genet al mistiness of the atipoyohere. which as it bounce 
darker seemed ipry red coloured, Juki this vapour was Wfii 
to thicken in particular pianos lfhifh became dense nipt U 
again, and gave forth vivid dashes of figbtuiogt end thunder 
storms continued through the nigty* * »v t , 

From the evident decrease jn the quantity of cloud dor* 
mg the floe part of the day, it >s evident, that^ while part of 
the sheet of nimbu$ % which obscured the sky in the morning, 
divided itself agiria into the several m od i dea l H int, the coU 
hsion of which originally formed it; great part must have 
been absorbed bv the ail*: this is farther probable from the 
great transparency and dense blue colour of the ►ky between 
the clouds. 

The insertion of these observations in your next number 
will, if convenient, oblige your constant raider, 

Claplon , Hackney, THOMAS FORSTER, 

May 31, 1811. . 



XIII. 

'i • * 

Observation* on Dr. BosTOtn’s £e%i*m. qf the .Atomic 
Prixeifats of Chemistry. 4 JhL'JqBN D^ctom* 


SIR, • ToMr W ^° 1 * S ^,) . 

Dr . Bostotk’s dissertation on tfceatumie system ot eho*x»r. 2 t 0 « k t 
■iH>try iu your Journal (Yd. XXVHI, page 28Qj may ***u »ht 

* •’See Mr. Pan Mom's paper in \om Journal for 
sbs Rec^N Cyclopedia, snide Ct<vi ♦ dtf. 

divided 



ATOMIC PRINCIPLE! OF CHEMISTRY* 


144 

atomic iptem divided into two parts; one of which relates principally to 
•f cbcmiitry. t j je theory of chemical combinations, which I have embraced 

from an extensive comparisaiijpf facts and observations fur¬ 
nished by the writings of of}iro, and from a careful and 
laborious train of ex peri mental investigation of my own ; the 
other refutes to A<« application of the theory to the solution 
of a few of the more simple and common combinations. On 
,tbe former of these paCJa l beg leatip to make, a few observa¬ 
tion*; 4 ^ the.-latrtif U.think: it. is altogether unnecessary to 
•ay any t^og* volant-it be to, correct a miarepresentation 
or two nrbipfa^Dc. ’Borftotk baa accidentally introduced, 
Damo^thaKojdgtuand hidrogen in water are at 85*7 to 
14*3 in w^ig^tt and tb&t these numbers are aa 7 to 1 nearly 
(page <285); aid that «i4rtmr oxide to be a binary 

compound-(page 'fift^f:. | 3The:jrc>ghta W Oxigen and bi- 
drqgeu injMrptgr ore ftnuxl^fuk Maat^fiyat.-p. 275) to be 
87 '4 and M'G raspeirttvaly; and it it nitron* gas which [ 
Mainfcjiu to.beAwary, and nitrone oxide And nitric acid to 
be ternary, expounds. . .. . **.• • 

Meaning of I do Hot exactly agree with Dr. Bastock as to his remarks 
rtao^wiilhy- 0,1 di ffc ^B jp f, between theory rand hypothesis; these 
fjoihesis. tetjns as far v*a*jl can icara from their common use differ 

only in. degree. Theory is all or the greatest purt of the 
facts reduced to regular law t>; .hypothesis is where only u 
few factaiare reduced to laws, jmd the rest are either irre¬ 
ducible, gr a t* only term train, or have their accuracy 
suspected. \ think no one would seriously advance any 
hypothesis (Jo aj|jr*subject, that had not some one or 
9V$£ fucU jW&OWUfcly established in its favour. What is 
theory £oe mapi may be hypothesis to another. If 
.Newjpn hajl Uwl^.aapgewhen no mathematician but 

established ,b& beautiini 
theoty. erf jgw^ian,^o bi*i*u satisfaction-; barft it must 
have been .^ypotkfiHt ttfc-the reBt of his contempo¬ 
raries. , to nr mark farther, 

that mjr chemical doctrine on combination is not, 41 alto- 
Ijethet hypothetical/*.according to Dn rfk^tock’s own 

I owieiivbet the- strong impression which at a 
.of these inquiries was tnide by obWvkg 
of oxigeo tf ttote, as 1,8 and*, in nitrous 

oxide. 
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Oxide, nitrous gas, and nitric acid, according to the ex¬ 
periments of Davy. And Dr. B. must confess, that the 
greater part of the facts I hate stated in my book, as the 
grounds from which t dfraw my conclusions, are not new; 
hut facts that have been investigated by others before me, 
and often with the same results. 

Dr. Bostock must be aware, that to writing my System 
of Chemistry, t have presumed all sAtfi^tbat the future 
readers of it woflld be tolerably acquainted wftbtbe Various 
branches of the mechanical philosophy] ^otSMlse I must 
have made a cyclopedia of it; one department mbit bare 
treated of statics, another of dynamics, another of hydrody¬ 
namics, another of pneumatics* tea This was not lay 
design. If therefore I- have unnoticed certain roles as 
proper to be laid down, and have given o 0 demonstration 
of them, it was because they were deemed obvious to the 
class of renders I expected, or otherwise mm such as Conld 
not be demonstrated bat by the gradual detelopement of 
the system itself hi its progress 

I proceed now to point out the mechanical consistency Mechanical 
of the 1st rule, which Dr. Bostock has quoted, page M3, 
namt:ly, that u when only one combination of two bodies fi rst ru j co f 
can be obtained, it roust be presumed to be n binary one, combination, 
unless some cause appear to the contrary*'; and if this be 
established, the other three which he quotes may be consi¬ 
dered as corollaries from it. ' t 

Let us supposed mixture, for instance, of hldrogenons Instance in th* 
and oxigenous gas, in such sort, that tiietW are the same 
number of atoms of each gas; now as the gasses are Uni- 
formly diffused, each atom of hidrogen. must have one of 
oxigen more immediately vicinity. * The atoms of 

Hidrogen arc all repulsive ofjNfctfa other; wo are those of ox¬ 
igen : the atoms of hidrogen ere aU equally attractive of 
those of oxigee, and the tAhttricn mchm sea in some un¬ 
known ratio as the distance diminishes. Heat, Or some 
other power prevents the onion of the two elements, till by 
an electric spark, or some other stimulus, ’the equiKbrifdl 
is disturbed, when the power of affinity it enabled 
come the obstacles to its efficiency, and a chemical WAtoo of 
the elementary particles of hidrOgeu and oxigen ensues. 

Vet. XXIX.— JtixE, isil. L Now 
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* 

Instance in t 
composition 

of water. 


IC Now the question is, whether, according to the received 
laws of motion, each one atomyf oxigen should unite to the 
one of hidrogen next to it, of whether 7 atoms of oxigen 
should .leap .oyer all the more proximate atoms of hidrogen 
to another at a greater ^stance, and consequently less at¬ 
tractive, and that fiually only -fth of tjje number of atom* 
of hidrogen should,.be engagedby jtbe oxigen and the rest 
remain in n state of freedom as before. The former is the 
concluAigp^l adppt^j O^n^ thought it would scarcely require 
any;elucidatifM^.ttieIatterisfought by Jjf Bostock equally 
plapsil^le.aBftl^. former (gage 2<)1). However till it can be 
shown K that a less iorc^cpn overcome a greater, 1 must re¬ 
fuse «ny assent. Bolder therf is anpther consideration, that 
has nq r sm t fil weight w^j^^mef^it is known, that the oxigen 
carries theg^tcr part ofjtsheat, and in all probability of its 
repulsion, along, with it ..in its jcpn^bpied state; it would 
therefore be an o^d phenomenon, if it could be reudered vi¬ 
sible, to see.,J; v atoms of oxigen surrounding 1 of hidro* 
gen of equal size, all the atojms of oxigen repelling one 
another, -b\jt retained 4 by an atom of hidrogen at the 
», whilst a number -of atoms of hidrogen arc around. 


all equally attractive of oxigen .with the one engaged. But 
the difficulty does not end here : though I am # persuaded 
the relative-weights of the hidrogen and oxigen in water 
are-nearly ns 1 toy^J by no m^a us assert, that they are ac¬ 
curately sfr. ^Perhaps Dr. Bostock would prefer the ratio 
of 1£ to 855 that is, in the smallest integers, 3 to 17 . Now 
•upo# this v;qp[$£ t£e subject we must picture to ourselves 
a atouis oj^bidrpgen surrounded by 17 of oxigen os con- 
stitujjjpg 1 atom ; jhe 4 remaining 14 jtoms of hi¬ 

drogen r nu$f -£e AjftyCeirqg to continue in theij^eiastic stale 
as epe<*atcg«, and not to.dpjfafb the equilibrium of the 
ntumof constitution of an atom of 

the decomposition of it 
by galvanism; nothing bu\ hidrogen and oxigen should be 
iced, and never any new combination should arise out 

sy»te» of particles as an atom of water 
JWoBld.it pot have been an improvement 
^formed fT%iz 6t atoms on purpose for waterJ*D~y 
anelt^g § pfJudnDgeu \ntfi ape, and 17 of oxigdn into one? 

. ..Both you and your readers will probably think by this 

time. 
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time, that I have proceeded far enough in the develope- 
meut of the truth of a proposition almost self evident; if 
not I may resume it on some foture occasion. 

The 2d, 3d, and 4th roles are necessarily consequent to $d,and 

the 1st. When an element A has an affinity for another 4lh rultt, * 
B, 1 see no mechanical reason why it should not take as 
many atoms of B as are presented to it, and can possibly 
come into contacf with it (which may probably be 18 in 
general), except to Jar at the repulsion of the atoms of B 
among themselves are more than a match fortkenUr action of 
an atom of A. Now this repulsion begtMwith 2 atoms of 
B to one of A, in which case the 8 atoms of B are dia¬ 
metrical ly opposed; it increases with 3 atoms of B to 1 of 
.A, in which case the atoms of B are only 180° asunder; 
with 4 atoms of B it is still greater as the distance is then 
only 98°; and to on in proportion to the number of atoms*. 

It is evident theu from these positions, that, as far as powers 
of attraction and repulsion are concerned, (and we know of 
no other in chemistry) binary compounds must first be 
formed in the ordinary course of things, then ternary , and 
so on, till the repulsion of the atoms of B (or A, whichever 
happens to be on the surface of the other), refuse»40Ldaiit 
any more. 


I shall now proceed to the 5th, 6th and 7th, or remain- Mh, 6tb, tni 
ing rules, which Dr. Bostock ha9 not quoted, but of which rthrul§ *‘ 
he is equally in want of an explication, «a he would uot 
have formed such conjectures as that* 4 it seeM the most na¬ 
tural to regard the sulphuric acid as the binary compound 
of sulphur and oxigen,” and that carbenhlacid is a binary 
and carbonic oxide a ternary compound,*and that nitric 
acid is.a binary compound of mxote oxigen and nitrous 
gas a &naary, and that nfcoiis «xid« is binary* &c. (page 

♦ I find from the principiasofsttUcs, ftM^ttpon the supposition of 
spherical atoms of equal use, Wrf that the kw oFfdpuMoo aft* chemi-' 
cal union is the same as before, rnttody, reciprocal as the central dis. 
tance, the repulsion of anyone atom oi B upon another vfM, to separata 
it from A, is a constant quantity, on whatever point, of the surface,of a 
it may be placed; so that when there are 5 atoms of B, tho^d atom is 
repelled twice as much by the other tm u it would he tgr ■ tduk atom 

plated diametrically opposite. When thapetff* 4 atoaay then'Smith Ik 
three ttm*C as muah repelled, Sul ••****>. - 

L« «?, 
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5th, 6tb, and 287, 290. The 5th rale is “that a binary compound 

7th rules. should always be specifically heavier than the mere mix- 

. 

ture of its two ingredients.*' . The principle on which this 
rule is founded is recognised by chemists as general , if not 
universal; namely* that condensation of volume is a neces¬ 
sary consequence of the expulsion of heat by the exertion of 
affinity. Thus* steam is specifically heavier than a mixture 
of 2 parts hidrogen and 1 wxigen; amraoniacal gas is in like 
manner heavier than tl azote with 7$ hidrogen. The 6th 
rule is ttmt^% ternary compound should be specifically hea- 
* vieV thah the ' mixture r of a binary and a simple, which 

would, if combined, "constitute it; and the 7tb, that “ the 
above rules and observations equally apply when two bo¬ 
dies, such as C and Dj* D and E* fcc. are combined/* 
These rules Wifc founded bn tbo.vtme principle as the for¬ 
mer, which principle entirely precludes the notions of ni¬ 
trous oxide and nitrib add* being binary compounds, and 
discountenances those of carbonic und sulphuric acid being 
binary compound^/ . 

After making these observations on the general rules, 

I shajL now advert fo more particular objects. I have 
alread^etnurked, that explanations and elucidations similar 
totheahore were what I thought unnecessary to enter upon 
in the work alluded to: it is not improbable but I may have 
been mistaken in this respect, especially if such inquiries 
and observatMft as tbu fttlowing;Should be frequent. " When 
" bodies unite bbly in ‘one proportion, whence do we learn 
u that the combination must be binary ? Why is it not as 
u probable, is formed of two atoms of oxigen 

u artd due m hidrogd^ of two atoms of hidrogen and one 
of oxigen, ori&fhoh of fky'jsssTgnable number of .atoms 
* of hhlrogeu'pKd t&gen* T Wo not perceive that Mr. 
*SDalton bus given‘tfty^reasoiiTO Support of this binary 
*« corabmaiionSo^fi^^y-eOce » sJl the rest; and 1 am v na- 
€i hU^’to'H^ecbire^Sftat i'easou ia* ie urg*d in its favour /’ 
(|iagtf283p‘ Ihope siich remarks will be hq, more, add need; 
and fcrtber.lhat}f $py onq should inquire, for usance, why 
l p^^cybonp, wlnclvtatea 1*28 of oxigen,, or does 
aot 01 and 512 parts of otigeriT* 
it wtTV'bfc understood, that the"-Veagon t should is, 

-n * # *-* M - - ’ •' ‘ that 
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that in the state of carbonic acid tlw?re are two atoms of oxi¬ 
gen combined with one carbon, and a third or fourth 
atom of oxigt'u, however it may be attracted by the carbon, 
cannot join it, without expelling one or more of the atoms 
of oxigen already in conjunction. . The attraction of the . 
carbon is able to restrain the mutual repulsion of two atoms 
of oxigen, but not of three or more. . 

The drift of Dr. Bostock « remarks mod objections, in 
page 285, is quite beyond my comprehension. The tingle 
object I hod in view in writing the paragraphs there quoted 
was, to find the relative weights of hidrogen and oxigen in 
a pound or any other given weight of water. I have de¬ 
duced them ns I to 7 ; whether right or wrong may be a 
question: but certainly I had no other object in view, and 
therefore I consider that an the only one to which any criti¬ 
cism can properly apply. 

I must object to such loose quotations ts the following ; Looses* of 
namely, that I have assumed, n that when only one com- quota-urn. 
bination of two elementary bodies can be obtained, it must 
be binary my language is, “ it must be presumed to be a 
binary one unless some cause appear to the contrary .” Sup- • 

posing for instance, that my hypothesis had been formed 
previously to the discovery of curl>onic oxide, 1 must have 
concluded, according to Dr. BostocWa .quotation, that car¬ 
bonic acid was a binary compound ; whereas X should have 
compared carbonic acid with the other acids, and found 
that like them it ought to contain at Jeast two atoms of 
oxigen to one of base, and this with me would have ai>- 
peared “ some cause to the contrary A Agairi, •« only one 
combination of oxigen and hidrogen, and only one com¬ 
bination of hidrogeu and a&qte cap exist,” (page 204.) 

Knowing that I never entertained such ideas, 1 was curious 
to find out those passages in my book, winch could possibly 
be so far misapprehended, and 1, think they must have been 
the following: •* As only one compound of oxigeu and .hi¬ 
drogen is certainty Known,” (page 275), and V.onlj one 
compound of hidrogeu and azote hiyi jfe£been discorded,” 

(page 415]^ These ideas however are repeatedly ascribed; 
to tpe, aud in the most express manner, 11 We have never, 

* yet 
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yet been able to prod .ee more than one combination with 

each of thebe substances, therefore Mr. Dalton concludes, 

/ 

that only oue combi nation cart possibly exist, 1 * (page 286 , 
see also n$te.) 

fiixoof atoms Though 1 am fully persuaded we are in possession of data 
pot 'Jependent sufficient to decide upon the relative weight of atoms, we 
yeighu are not * D to ibeir riwe. This last is a matter of mere 

speculation- DivBortock seems to think the size must be 
in direct proportion tw the weight. I should however rather 
suppose, that atoms of different bodies may be made of 
matter of different densities* if‘ the expression may be al¬ 
lowed; thus mercury, the atom of which weighs ulmost 
170 times as much as that of hidrogen, 1 should conjecture 
* was lurger, bbt by no means in the proportion of the 

weights, which would require a diameter of five or six times 
the magnitude. Perhaps in a question of this sort Newton 
has a better claim to be heard than either of us; he says, 
(1 think in the HHt query to his Optics) 41 God is able to 
create particles of matter of several situs and figures* and 
in several proportions to the space they occupy, and perhaps 
of different densities and forces*• ?»vat least l see nothing 
pf contradiction in all this.** 

Knowing that Dr. Bostock had occasionally communi¬ 
cated several chemical essay* jtbrough your Journal, I was 
curious to sec whether he had not furnished me with some 
arguments in behalf of that doctrine, which he thinks 
f$ depends for its proof entirely upon subsequent observa¬ 
tions and experiments.” In the Xilh vol. of this Journal, 
- page 75, May 1605, be has given valuable analyses of the 
apetate and supemeetate of lead. The results giy^the pro¬ 
portions of lead and «<pd as under: 

^Upfracetatc—tesd $.12 or 100 
• Y Atad 3 .. •* 49' 

4cetate—Lead 8*4 or, 100 

, Acid % . .. 24 . 


A ia*toher'iof aack aniflysea as these would cotopel' 3*. 

others chemical readers, ttf exam'.te 

^he theory# chemical combinations which I have offered to 

* tfiem 
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them with more attention, than I fear they do. The present 
state of chemical science imperiously demands it* 

l remain, yours &c. 

Manchester , JOHN DALTON. 

May the 15fA, 1811. 
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Royal Society of Edinburgh. 

ON the 4th of March, Mr. Allan read a' paper on the Rocks in thf 
rocks of the environs of Edinburgh, being the first of a * n d v |^^° b f 
series, which he proposes to read on this subject. The 1 
pres* it embraced the rocks of St. Leonard** Hill and Salis¬ 
bury Craig. The specimens illustrating the subject he pre¬ 
sented lo the Society, to be deposited in their cabinet. 

On the 18th, Sir George Mackenzie read some geological 
remarks on the appearance presented by different rock* in Ice¬ 
land ; and .showed their importance in connecting the pheno¬ 
mena of volcanoes with the principle* of the Huttonian theory. Hutfonian 
bir George brought forward the resultsofSir James Hall's ex- thco, 7* 
periments on heat modified by compression, ood successfully 
applied them to support his conclusions. The fact* were 
explained in a satisfactory manner, and the whole paper 
was so important if* a geological point of view, that we re¬ 
gret that it is not in our power-to-give a a analysis of it. 

We un^mtand, however^,-that it will form a pprt of the Acrountof 
account of Iceland, whwb;r®ir Geo«g*>and ha friends are Iceland, 
about to publish, the work is «**w in the press. 

On the l6t of April, Th. Brewstw- .Teadw^iewfription of a capillary at* 
new instrument, for measuring capillary attraction, the in- traction, 
strument to be exhibited at a future meeting. 

Prof. Playfair read a very.interesting paper, being part Profe<sor?u 
c* IifS now edition'of his illustrations of the Hattdpian fair’siilustr*. 
theory, entitled Remarks on the oaiturid History <#Volctf- Hm^rfan 
uoes. * • tbtoij. 

Royal 
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Regal Medical Society tf Edinburgh. 

Th# Society will give a aetnaf books, or e m«d*l of five 
guineas value, to the author of tfae the best experimental 
easgy io answer to the following question. 

Frijf q^jwtion. Does any decomposition of acids and alkalis take place 
on their uniting to form neutral Balts, according to an opinion 
lately advanced by Mr. Davy in re»pect to muriates? 

Honorary, extraordinary, and ordinary members of the 
Society are alqoe invited as candidates. The dissertation* 
are to be written in English, Latin, or French, and to be 
delivered to the Secretary oo. or before the first Day of 
December, 1819. And the adjudication of the pri?ewill 
take place, in the last week of February following. To 
* each dissertation is to be prefixed s motto; and this motto 

is to be Witten on the outside of a sealed packet, containing 
the nary and address of (he author. No dissertation will 
be received with the author’s name affixed ; and all disr 
serrations, except the successful one, will be returned, if 
desire^ ‘with, thji sealed packet,unopened. 


Wernerian Katvral History Society. 

At the meeting on the 6th of April, Mr. William Elford 
Leach laid before this Society an arrangement of the na- 
Dipttn. tDra l tnbfi of dipfera, eprobosQdea of Latreille, with de-r 
scriptions of the species, which he illustrated by drawings 
and specimetWi At the same meeting Prof, Jameson read 
Coni |n &S on account of ^Recurrence qf coaj in the first sandstone 
firstaandiiona.formation ip Thuringia Silgsia; .whence he inferred 
the possibility bf coll existing in the exteofjve depositions 
of red sandstone ft* Scotland,' in *hicb that Vajtmte mine* 
ral has nQt hitborWifeoft diset^red. 1 

Sot iety^Ma- Th* $ the Society of Natural 

niatArV hoSa fdit'b^en^itlbliibed, 



>■■■ 


India Maf*» 
Dim. 

Y*J- 


> Thu 3d pert of the Monties* Directory J*r nsvigiting 
t*. |Np^«sd Porta of Iota, China, &p.. hv, 

J(MMftiJ*r»b«rgh, B*J3. is in the pre*, and it 

“ ~ jn July. **■ ... 

Bfpop 
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Report of the Proceeding! of tke Mathematical and Physi¬ 
cal Class of the French LtHthUe, continued from p. 79. 

Mr. Vnuquelin has analysed tobacco, with a view to de- 
tect the principles, that characterise this plant, and bare tobacco. 

occasioned it to be chosen for the uses for which it is em- 

^ 0 

ployed : and to ascertain the changes produced in it by the 
preparations it undergoes for sale. It appears to contain an 
animal matter of the albuminous kind, malite of lime with 

\ a • 

excess of acid, acetic acid, nitrate and qpmriate of potash, a 
red matter the nature of which is unknown, muriate of 
ammonia, and finally an aefid and volatile principle appa- peculiar prin- 
rently different from uny'other known in the vegetable ciple in it. 
kingdom. It i* this principle, that imparts to tobacco its 
well known qualities; and it may be extracted from the 
plant by distillation, and employed separately. Prepared 
tobacco yielded, in addition to the matter above enumerated, 
carbonate of ammouia, and muriate of lime. 

Mr, Yauquelin imagined, that the juice of belladonna, a nalysisof 
from its effects on the animal economy being analogous to belladonna, 
those of tobacco, might contain the acrid principle he had 
discovered in the latter; but on analysing it he found only 
on animal matter, salts with base of potash, and a bitter 
substance* from which the juice of belladonna receives its 
narcotic properties. 

Mr. Cheyreul presented to the class a very extensive series pr^doctioa 
of experiments on vegetable matters. Te object o f some » mcre 
of these w&s the bitter principle produced h® the action of 
nitric acid on organic matter containing nitrogen.. He con¬ 
ceives it to be a compound of bftric acid and an oily or 
resinous,vegetable matter; and he as£rib£tjts detonating 
property to die decomposite of the twtfic j(oid, the forma¬ 
tion of ammoniacal gas, pruaak odd, ^olefiant gas, &c. 

But with the amere is produced a rejrinops matter, aod a 
volatile acid, on which Mr. C. has made many experiments; 
and which he considers as differing from the amere only by 
a.small addithm of oitricacid* •. >*' 

^•»oth$r object Mr, Chevrohl was the iab**nc« an d of iiti^M 

formed by . the action of ‘citric *aeid *n carboatoeiae or uonin. 

• % * 

reainoo. rpsKm, which h.«e the of j^cipittfing 

gelatine 
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gelatine. Mr. C. does not sgree with Mr. Hatchet, their 
discoverer, in considering them as similar to tannin. He 
thinks they differ not only from tannin, but from each 
other; and that their differences arise from the acid em¬ 
ployed, the matter from which they are prepared, and the 
quantity of acid that enters into their decomposition. 

Snlph. aci4 Mr. C. has likewise examined the different compounds 
and camphor, formed by the action of sulphuric acid on camphor. 
Distillation of Not a year passes without presenting us with some happy 
•pints. application of chemistry to the arts, and thus affording at 

fresh proofs of the benelit, that our manufactories derive 
from the sciences. Thus Mr. Chaptal has made some inter¬ 
esting observations on the distillation of wine. The im¬ 
provement of this process has gone hand in hand with that 
of chemistry. One of the principal distilleries in the South 
of France is nothing more than Woulfe’s apparatus on a 
large Beale. 

Ancient co- The same gentleman ha« analysed seven specimens of co¬ 
lour*. lours found at Pompeia. 

Stucco Ac. Mr. ^ a S e * ms exarame< * processes best adapted to 
the management of lime for making solid mortars; the na¬ 
ture of different kinds of stucco; the means of giving the 
polish of marble to artificial stones; and lastly a process for 
reducing white wax to a soup. 

Zinc for roofs. He * ias *1®° wr * Uen a paper, and Messrs. Guyton and 
Vauquelin a report, on the advantages and disadvantages 
of roofing houses with zinc. 

_ . . The section of, chemistry have also pointed out, at the 

nufaciuries. desire of tpe minister, what manufactures may be injurious 
to those who live in the neighbourhood; and wha^ measures 
should b$ adopt*!, %o reconcile the interests oP&e manu¬ 
factures with ttofeof"the pu6|c. * 

. . .... A report bis nho'been rtthde on a paper of Mr. Tarry’s 

iag ink. respecting the coin position and improvement of writing ink. 

The author has composed an ink, wWh is not destructible 
either by acids or alkalis; a great advantage in France, 
where the practice of altering title deeds baa lately been 
very pievmfent. It has Ac inconvenience however of leitirg 
fall HatSolouribg mattJt teq easily. '#>' 

ArtfriBl tut. Anotbefttyort, iifat srtfBcial turquoises of Mf. Serniac, 
^uoiaca. gives 


Injurious ma 
nufaciuries. 


Indelible writ- 
ipg ink. 


Arterial tui 
quoiaca. 
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gives reason to hope, that the productions of art in this 
respect will soon imitate exactly those of nature, so as to 
afford us a new source of wealth. 


A committee has also examined the late Mr. Bachelier’ Preservative 
composition of a preservative mortar* piaster. 

The progress of mineralogy bos not been great. Mr. New diamond 
Guyton however has made kuown a new crystalline form G f CT J ,#U ** 


the diamond, and has made some valuable experiments on 
the tenacity of metals. 

From the researches of Mr, Sage it would appear, that Substitute for 
the chrysolite of volcanoes, when powdered, may be sub- eracr 7* 
stitnted for emery. All the artists that have used it have 
expressed themselves satisfied with it. 

The observations from which geology can draw the most Fossil animals 
important conclusions are no doubt those relating to fossil 
animals, particularly such as have lived on the earth. Mr. 

Cuvier has continued his inquiries into this subject. Jointly 
with Mr. Brongniart he has concluded his mineralogical 
geography of the environs of Paris; and he has Bince ex¬ 
amined the bony breccia of the coasts of the Mediterranean, 


These singular rocks, which are found at Gibraltar, near Bony breo 
Terruel in Arragon, at Cette, at Antibes, at Nice, in Corsica, ci * # 
on the coasts of Dalmatia, and in the island of Cerigo, have 
been formed in fissures of compact limestone,which constitues 
the principal part of these countries, and are all composed 
of the same elements; which are numerous fragments of 
bones, and of the surrouuding limestone, confusedly united 
together by a brick-coloured cement. All the boues belong 
tp herbivorous animals, most of them known, and eveu still 
living in these places. These are mingle^ with freshwater 
shells; which lead to the supposition, that the breccia ap? 
posterior to the last abode of the sea oi» qor continents, though 
very ancient with respect to us; since we haye no indication of 
such breccia being formed in the present rfayj and some of 

them, as those of Corsica, include unknown animals. 

• ^ . 

Bones of animals of the order glireg ore contained also in Bon« in illu* 
allp*ial soils. They have been fo^nd in the bogs of the T “ lsoiU ‘ 
valley of ta Somme, with horns of rtigs, and heads of ojten; 
and in the vicinity of Azof, near the Black Sea. These 
hpnes belonged to animals of the genus castor; some much 
Resembling those of the common beaver; others, which 



SCIENTIFIC NEWS. 


156 


Boncsm 

«chasL 


Fewi! bones of 
» specks of 


Skulb of the 
aqiocbiytirus? 


and of the ori¬ 
ginal of our 
domestic cal- 
«!*» . 


the bison? 


Bones of the 
fcpr*< and boar. 


form a complete head, from a larger species. Mr. Fischer, 
who discovered this animal, called it trogontherium, which 
M. Cuvier has adopted for its specific name. 

Remains of glireshave been found also in schists. Three 
species have been described, and Mr. Cuvier has seen the 
figure of one, which some authors consider as having be¬ 
longed to a goineapig, others to a polecat. He could not 
determine the genus however, though it has the characters 
of the order glires.' 

Among the fossil bones of ruminants found in the loose 
soil, Mr. Cuvier hu6 recognised a species of elk, different 
from that now known. Its remains have been collected iu 
Ireland, in England, on the banks of the Rhine, and in the 
vicinity of Paris, in beds of marl of little depth, which ap¬ 
pear to have been deposited in fresh water. Other boms, 
discovered in abundance, near Etampes, in sand underlying 
fresh water limestone, prove the existence of a smoll species 
of reindeer not now known. Mr. C. has also observed re¬ 
mains of the horns of the roebuck, fallow-deer, and stag, 
which do not appear to differ from those of the known spe¬ 
cies. None are more abundant than these. 

Among the fossil remaihs of ruminants with hollow horns 
he has recognised skulls of the aurochs, found on the bunks 
of the Rhine and the Vistula, in the neighbourhood of 
Cracow, io Holland, and in North America. These skulls 
differ only in size from those of the present aurochs, and 
this Mr. C. ascribes to their mote abundant nourishment in 
the vast forests and fat pastures ofGermany and Gaul. 

Fossil skulls are also found, that differ from those of onr 
domestic cattle o&ly in beitig larger, aud having a different 
direction of the*horns. These have been dug up in the 
v&Iey of la Semmfe, in Sdabi^fn Prussia, in England/ and 
in Italy. «Ito mind/’ says Mr. C. that the an¬ 
cients dmtingOKfced two sorts of wild oxen in G?u1 and 
Germany, the urut and the bison, shall we not be tempted 
to suppose, that one of them was that, which, after having 
furnished our domestic breed of cattle, has. become extinct 
in thO davage state; wfttTe tKe' other, incapable of be.*£ 
tamedritifl subsists ih*v£ryitnaU numbers only in the forestj 
of Lithuania?” • V'* S 1 

We find likewise in the loose soil bones of the horse and 

the 



SCIENTIFIC NEWS. 


the boar. The former almost always accompany the fossil 
elephants, and are found with the mastodontes, tigers, 
hyenas, and other fossil bones, discovered in alluvial lands: 
but it has not been possible to determine, whether they 
belonged to a species different from our domestic horse. 
ITiose of the latter have been obtained chiefly from bogs, 
and exhibit no mark to distinguish them from those of the 
common hoar. 


Other hones hare been found, which belonged, according 
to Mr. Cuvier, to a new species of manatee. They were in 
strata of a course marine limestone, on the banks of the 


New specks of 

mifiate*. 


Loyon.ncar Angers; and were mingled with other bones, so me 
of which appeared to have belonged to a large species of 
seal, others to a dolphin. 

The skeletons of three fossil oviparous quadrupeds, Three singular 
found in calcareous schist, have likewise been examined by reptiles. 

Mr. Cuvier. Ooe was at Oeningen, on the right bank of 
the tHiine, at its effidx from the lake of Constance. It bed 


been described and figured as the skeleton of an antedilu* 
vian man, uii errour already refuted. Mr. C. ha9 shown, 
that it was a reptile, somewhat resembling the salaman¬ 
ders, and belonging to the genus proteus. 

The second, found at the same place, was of the toad 
genus, and approaching to the bufo calarnita.* 

The third, aud the most singular, discovered in the quar¬ 
ries of Altrauhl, near Eichstadtand Pappenheim in Franconia, 
had been described aud figured by Colini in the memoirs of 
the Academy of Mauheira. Mr. Cuvier considers it as hav¬ 
ing belonged to a species of sauriftu The length bfits 
neck and head, its long mouth armed with sharp teeth, and 
its long arms, indicate that it fed on insects which it caught 
flying; and the,size of its orbits leads to t}*e .supposition, * 
that it had very large eyes, and was a noctuxjw^animal. No 
reptile now known bears any resemblance t#£bi* inhabitant 
of the ancient world. 


In a supplement to his fossils of Montmartre, Mr. Cu- omithslite 
tier lias given a figpre and description of an ornitho&tA 
much more perfect than any before p&blished. It appeals 
to have been of the gallinaceous orders and to have OMfre 
nearest in size to our common quail. . ., •- 

Mr. 
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Petrified fruits. Mr. Sage has described sotne carpolites. One was a ker¬ 

nel of a waluut, found at Lons-le-Saulnier; another ap¬ 
peared to have been tlie fruit of the wild nutmeg, that grows 
at Madagascar and in some of the Molucca islands; and 
the third belonged apparently to a genus approaching the 
durio. The last was converted into jasper, the other two 
into limestone. To these observations Mr. S. adds some 
others, that had been made before, and concludes from 
them, that the petrified fruits found in our climates are 
exotic. He likewise enters into a chemical investigation of 
the mcaos by which these petrifactions have been effected. 

Order and method will always be two objects of the 
greatest importance in natural history, and particularly in 
botany; and accordingly the most celebrated naturalists 
New order of have made them their particular study. Mr. de Jussieu, 
who may justly be considered as the legislator of methods 
in botany, has formed a new order of plants under the 
name of morvimiae. The genera, of which be composes it, 
are ruizia, roonimia, arnbora, and perhaps citrosroa, pavo- 
nia, and antherospermia. This order should be placed im¬ 
mediately before the family of utrice*: but at the end of 
the monimise Mr. de J. places the calycanthus, hitherto 
united with the rosaces, which he considers as the type of 
a new order, that will serve as an intermediate link between 
the monimise and utriceee. 

Mr. Palissot-Beau voib has studied the organs of fructifi¬ 
cations in grasses more accurately than had been before 
done; and on the structure of each part of these organs 
has founded characters, that distinguish them from each 
other; thus ..affording means of arranging the numerous 
species in genera much more natural than those hitherto 
Copied. e jL' . 

Mr. Labil^coiere has made known a new plant of the 
tfcepahn kind, family of putug ; of which he makes a genus under the 
name of ptyebosperma, bordering on the elates and arecas. 
This plant was discovered by the author in New Ireland, 
it frequently Teaches the height of sixty feet, and yet its 
trank is but t*o or three inches in diameter. From these 
paoportious Mr. L.|ivis it the specific name of gracilis. It 
it astonishing, as he observes, that so slender a tree should 

Bupport 


Fructification 
of graces. 


New plant of 
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support itself: but we know, that all the monecotyledonous 
plants have the hardest part of their wood externally; and 
this structure imparts to them a degree of strength, which 
they could not possess if their most solid fibres were in the 
centre. 

Mr. Lamouroux has presented to the class a very exten- Marine plants, 
sire work oft marine plants. In forming one group of all 
these Mr. L. has made a useful innovation. The little pro¬ 
gress that has been made in the study of seaweeds has pre¬ 
vented botanists from being agreed respecting the organs 
of fructification. Mr. L. hot only embraces the opinion of 
the male aud female organs being placed in tubercles at 
the extremity of their ramifications, but characterises the 
different parts of these organs with precision. He has far¬ 
ther observed, that the species growing on granite, on lime¬ 
stone, and on sand, are always different. As to their inte¬ 
rior opgtm^Jation, Mr. Decandolle had observed, that it was 
destitute of vessels, and entirely formed of cellular texture. 

Mr. L. distinguishes two sort9 of cells; one very long, and 
hexagonal, forming the stalks, and the ribs of the ramifica¬ 
tions ; the other also hexagons, but nearly equal sided, 
and constituting the membranous or foliaceous substance. 

The former he supposes are analogous to the vessels, aud 
the latter to the cellular texture of the more perfect vege¬ 
tables. His researches have also led him to form seveftl 
new genera. 


To CORRESPONDENT $ 

On perusing Dr. Davy’s paper in our present number, 
and »he letter from Mr. J. Davy, in which be mentions ttfe 
properties of Dr. Davy’s zuthic acid, Impound of oxi- 
muriatic gas and origen, p. 43 6f ouf taW’hdifaber, J. M. 
will probably perceive, that the objects of his obliging com¬ 
munication are there answered. 

To some other CoiTespondents a similar remark writ ap- 

p*y-.' ‘ ‘ , 

• " fcteTECteOLOGtCAf. 
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ARTICLE I. 


0/4 the Manvfactur.wg of Thready and Articles resembling 
Flax, Hemp, Tow 9 and Cotton, from the Fibres of the 
common Nettle. By Mr. Edward Smith, of Brentwood, 
Essex *. 


SIR, 

I HAVE the honour to transmit to you a short memoir on Uses of the 
that hitherto much neglected and despised vegetable the netlle * 
nettle, with the general useful .purposes to which the pro¬ 
duce thereof may be applied. If you think ft will merit any 
claim to the attention of the Society, I request you will do 
me the favour to lay it brfore them.. * • 

My attention was first directed to this matter afeout thfe 
year 1793, but from many impediments no favourable op¬ 
portunity presented itself for particular investigations till 
about the year 1300, since which time, I have annually se¬ 
lected a few of the nettle plants from their various situations 
at different periods, in order to ascertain the state most 


• Tran*, of the Spc. of Art*, vol. XXVIII, p. 109. The silver me¬ 
dal was voted to Mr. Smhh. ‘ * 

Vol. XXIX. No. 133 —Jolt, 1811. < M cty* 
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congenial to the process? atid that most suitable to the dif¬ 
ferent purposes to which 1 thought them applicable. The 
result of my experiments baa deeply impressed upon iny 
mind, that they may be made subservient to national utility, 
particularly at the present period, when our foreign com¬ 
merce is so generally impeded,and in consequence our sup¬ 
plies of foreign hemp and flax ready annihilated. 

I beg leave to observe, that the growth of nettles is ge¬ 
neral, in every country, particularly in strong fertile soils, 
that on ev^ry bank, d>tch r Vand place, which cannot be 
brought Id tillage, they ore produced in such abundance, 
that the quantity, if collected, would be of great magni¬ 


tude. * * 

TUe growth of them might be encouraged in such waste 
places, or a vast quantity of brid,of that description might, 
at a moderate expense, be made to produce a valuable crop 
of a useful article heretofore regarded as a nuisance. The, 
shady places ia.good*, parks, and coppices, are particularly 
favourable te. their growth; I have found, them in such si¬ 
tuations in tbe greatest perfection in poipt of length aud 
fibre. The bar)*.fibre of them,* is very similar to that of 
hemp or fla*, ^lining to either according to the soil and 
differeut situations in wtych they grow. I have ascertained, 
as for as I have been able to proceed, that they’ may be sub¬ 
stituted for every purpose for which hemp or flax is used, 
from cloth of the*finest textyre down to the coarsest quality, 
such as sailcloth, sicViag^ftc.* and for copdagq, * 

Anothe/^ry of which, I 

trust, will be 
to tbe^nanol 
pediment, to ft 

“Wj %i 

rags in the. 
preservation 
truth of ^1 
acqjy, vfrWhfo’ii 
'kmS Qrintinjt pai 

the 
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MAHUrACTUBM flOX FIBftt U 

assured. For the purpoe* of writing and printing paper 
they might be gathered t wite in one season, e> for these owe* 
the length of staple is not required# and the fibre would be 
considerably increased in it* f in enes s ; and m point of co¬ 
lour, either in tbewefuse or .On wrought state, the chemical 
pro< e^i of bleaching now to practice would render them a 
delicate white. » 

I have in poisewion some samples, which have gone 
through a succession of prottMw similar to what are prac¬ 
tised on hemp and flax; and 1 hare* without the aid of any 
implements, brought them to a state of preparation ready 
for the hackle; but for want of that, and there being no flax 
or hemp manufactory in this neighborhood, I hare not 
been able to proceed farther/ bat 1 judge that they are suf* 
ficieotly advanced so as am ply-to snoot the practicability 
above referred to. , 

If yqu think proper, I will transmit the samples for the 
Society's inspection, and give any farther ftofannetfon in my 
power. i i A 

Permit me the botour to sobtcribe fiijrirtf, ‘Sir, ^ 

* Yflar most hqtoble aertkfrt, 




i 




March 24, 160 ,. , tDWARD SMITH. 

. * <* 

SIR, 

I am much obliged to the Society for their reference of ot > j* >e 1 
my com muni cation to oae of tiftfir Committee*. ten b? the Society 

year* aubaequetfl to ray fltat bbm mtfafa S and t fiffe to my" Ha*ria». ■ 
first experiment*, 1 obto^ed 1 it*'IbIWng paragraph in 
the Chelmsford ChrmnOT NotedtH* 35, 1803. “ Tha 
Society of (Economy, at HafiYleos, be* offnfed priitt tor tha 
beat aaenioir «ato the particular ipedaa, tb# aeasota for 
gatbering, and 'tha* manipulation aecetftr# fa’preparing 
oeMfea for uae.” is the only itecw«l I fane aver aeen 
of them, and abd#rtt»t apeh regarded *a do- 

•erving theattaMrad Of .that Society; but as 1 from tip fit* 
bad it in cAnttopMeo to present toy observations on dp 
subject to tfcedtatfK} of*Arts Ac., and thinking the mettft 
of great cooaequenee, and wiahing my o*fc fauntry t, b* 
beoWtod by it,d declined a&awerfng tbaiti^fam udrartW 
toenfa**'- 

Ml lO 
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My discovery of tile properties of the nettle is original, 
and arohe entirely from my own obse rvations on the appa¬ 
rent resemblance to hemp and flax, which l remarked the} 
had when growing. I now transmit to you some samples, in 
different states, for the Society’s inflection. 

L have the honour to be, with great respect, * 

Your most humble servant, 

March 28, 1800. EDWARD SMITH. 



Ciurse yam Sc 
fl.ix from nct- 
ilc*-. 


Pa|*r from 
ifcem. 


1 have now the honour to transmit to the Society iny 
further progress, viz. A sample of yarn prepared from the 
coarsest part of the nettle produce, which 1 deemed less lia¬ 
ble to be injured for want of knowledge in the manufactur¬ 
ing than the liner qualities. Since my former letters 1 have 
been bleaching some of the nettle flax, and have brought 
it to so good a colour, that u preparation from it would pro¬ 
duce paper perfectly white, and I have caused a sample of 
yum to be made from the nettle produce, both of which 1 
have sent. 

I likewise enclose an improved specimen of paper made 
from the same substance; also a preparation for paper, a 
part of the same sample the enclosed was made from, which 
is, of course, much inferior to what would bo done bv a 
paper manufacturer. These samples having been made l>\ 
such rough instruments as were constructed by my own 
hands, and which of course the Society will consider, 

I remain respectfully, Sir,. 

Your obliged humble servant. 


Nov. 18,1809. EDWARD SMITH. 


• * 

The following Specimens, produced from Nettles l.y Mr. 
. Smith, arc deposited in the Housekeeper s Office. 


A»t pro¬ 
duced fr>*m 
neiile*. 


Samples of the fibres, in their rough state, resembling 
different kinds of hemp and flax. 

Samples of .the fibres equal to the finest flax, mid re¬ 
markably strong in texture. ' 

Samples of very strong yarn, prepared from the coarsest 
fibres. * 

* 

Samples 
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Samples of coarse paper, prepared from the rough refuse 
fibres. 

Samples of the coarse fibres bleached white. 

Samples of a coarse substance resembling cotton prepared 
from the blenched coarse fihtes. 

Samples of white paper prepared by him from the last- 
mentioned substance. 

Jl/r. Smith’s Process Jor pre^Ting various Articles from 

Nettles. 

The hind of nettle capable of being manufactured into T! * c hind of 
cloth, 8&c., it is scarcely necessary to say, is that which in 
general is denominated the stinging nettle. The most 
valuable sort, which many years practical experience has ^ t sor t. 
furnished me with a knowledge of, iu regard to length, sup¬ 
pleness, fineness of the lint, brittleness of the reed, which 
dresses most freely, with less waste of fibre, and yields the 
^greatest produce of long and fine strong hurl, I have found 
growing in the bottom of ditches among briars, and in 
shaded valleys, where the soil hus been a blue clay or strong 
loam, but from which situations I have selected some which 
have treasured more than twelve feet in height, and up¬ 
wards of two inches in circumference. Plants growing m 
the situations above described are in general fiom five to 
nine feet in height, and those growing iu patches on a good 
soil, standing thick, and in a favourable aspect, will average 
in height about live feet and a half, will work kindly, and 
the stems are thickly clothed with lint. Those that grow Worst nettle*, 
in poorer soils, and in less favourable situations, with rough 
and woody stems, and have many lateral branches, run 
much to seed, arc stubborn, and work less kindly; they 
produce lint more coarse, harsh, and thin. In every situa- Marks of the 
tion ai d different soil I have experienced the most produc-’heit. 
tive nettles to be those which have the smoothest and moht 
concave tubes, the largest joints, the fewest leaves, and 
which produce the least quantity of seed. 

In gathering them, as they are perennial plants, I have They thould 
preferred the mode of cutting them down, iustead of polling h* cat. 
them up by the roots. This I recommend to be the prac¬ 
tice, with a view to obtain u second crop wliere the situations 

wiU * 
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ihering. 


Treatment 
after gather- 


"will allow of it, and to secure the propagation of them the 
subsequent year. 

The most favourable time for collecting them is from the 
beginning of July to the end of August, but it may be conti¬ 
nued even to the end of October, only the lint of those 
which remain growing to that time will be less supple, and 
will not work so freely; and if the season happens to be un¬ 
favourable, it is probable there would not be sufficient time • 
to steep and grass them, in which case they should be dried 
by the heat of the atmosphere, or if the stale of the weather 
would not permit of this, then by tneuu6 of artificial heat; 
and when dried they should be boused or stacked till the 
spring, when they might successfully undergo the same ope- 
ration of steeping as those of the first collection. Such os 
grow in grass fields, where the grass is intended for hoy, 
should be cut when the hay is cut, in order to prevent their 
being spoiled by the cattle when feeding; the hark of 
which would he fine in quality, and well suited to be§ 
wrought up with the second crop, and which crop may be 
obtained after those of the first cutting, where the situation 
will admit of their being preserved. The fine quality of such 
1 ascertained last autumn, and found the height of them to 
average three feet and a half; they were gathered the latter 
end of November. The following are the processes adopted 
by me. 

After the nettles are gathered they should be exposed to 
the atmosphere till they gain some firmness, iu order to pre¬ 
vent the skin from being damaged in the operations of dresB~ 
ing off the leaves, the loteral branches, and seeds. This should 
be dope a handful at a time; and afterward they should be 
sorted, viz. tboae which Are both longaud fine by themselves, 
those which art both long.and coarse by themselves, and 
those which are short and coarse by themselves; then made 
up into bundles as large as can be grasped with both hands, 

A convenient size for putting them into the water, and 
taking them out; a place, for this purpose being previously 
prepared, either a pond or * pit free from mud, or a brook 
or river. The bundles should then be immersed, and placed 
aslant with the root end uppermost, and to prevent their 
floating on the surface some weight should be laid upon them, 

The 
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The time required for steeping them is from five to eight Steeping, 
days; but it is better they should remain rather too long in 
the water than too short a time, yet great care should be 
taken that they are not overdone. When the fibre approaches 
to a pulp, and will easily separate from the reed, and the reed 
becomes brittle and assumes a white appearance, this opera¬ 
tion i9 finished. 

The bundles should then be taken out singly, very care- Grassing, 
fully, to avoid damagiug the fibres, aud be rinsed as they 
arc taken out of the water to cleanse them from the filth 
they may have contracted ; they must then be strewed very 
thin upon the grass, and bi gently handled. When the 
surface of them is become sufficiently dry, and the harl has 
obtained a degree of firmness, they should be turned repeat¬ 
edly, till they are sufficiently grassed; the time required is 
known only by experience, so milch depends on the state 
of the weather during the process; when they are suffici¬ 
ently done, the harl blisters, and the stems become brittle; 
they must then betaken up and made into bundles, and 
secured from the weather. 

The harl is now to be separated from the reed, after the Separation of 
manner practised on flax aud hemp, either by manual la- ttlch * xl 
hour or machinery now in use in those manufactories. This 
Operation was performed in my experiments by hand, and 
with implements constructed by myself, but which 1 con¬ 
sider too simple here to describe. 

The harl being separated fro&i the reed, it requires ne»t Dressing, 
to be beaten, that it may become more ductile for the ope¬ 
ration of dressing, which may lie performed with such im¬ 
plements as are used for dressing flax or hemp. 

This operation being accomplished, the produce of the Spinning’ 
nettles is arrived at a state ready for spinning, and may be 
spun into various qualities of yarn, either by hand, or by 
machinery constructed for the purposes of spinning flax or 
hemp; and this yarn ofay be sHeoMsfully substituted for 
the manufacturing every sort of cloth, cordage, rope, &c., 
which is usually made from hgnp or flax, and is particu¬ 
larly calculated for making twine for fishing-nets equal to Twine fov foh- 
the Dutch twine imported fpr that purpose, the fibres of the ,n * 

nettles 
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nettles being stronger than those of flax, and not so harsh 
as the fibre** of hemp. 

In the course of my experiments on nettles q often oc¬ 
curred to me, that the refuse, and *r. h p: °t n* were da¬ 
maged in the different processes, tvnb »i * jitidri-gniuth, 
might lie applied to useful purposes, d in .i<ld lion to the 
nettle mamik.ctory, us applicable to li.e purposes f.». which 
hemp and llax are u*cd. Another source oi »cU \0 
labour of gnat magnitude would be derived jiotr a 
new sub*tunc*', capable of being coi.vt-ied inlo so 
many beneficial use.**, if nij speculuionH shm.ld b. :\.viiy 
accomplished. In contemplate g throe siibpite, 1 w*s in¬ 
duced to brl.cvc the refuse anti undei-g:o*th 'i.ignt »»o 
converted into piper of various soits, neond ug * ’he 
change* they might be iuaib* to undergo 210.11 t*'v. se¬ 
veral operations necey^ry to reduce them M i\ p* >pc» slate 
lor this use; having frequently observed, wuh itgiet, the 
deterioration in tlie quality of wr.tiug and primi.ig paper, 
occasioned by the. use of cot ion j-.gs m the paper m •up' 40- 
lory ; winch evince-* itself even to the ino»t super..c;n! ob¬ 
server, who may only casuallv open many of the modem 
publication*, ami winch must be admitted is of the o’ nnst 
moment, as it endangers tin preservation of works of litera¬ 
ture. lleing convinced of the superior strength of nettle 
substance, l thought,could my speculations be reduced suc¬ 
cessfully to practice, it would not only remedy this great 
evil, and operate as an antidote to the use of cotton rags in 
that part of the paper manufactory, but eventually effect a 
reduction in the prices of books, which for some years have 
been rapidly increasing, and are now become excessive, to 
the gveat obstruction of disseminating useful knowledge 
among ibankind, and contribute to the diminution of our 
exports in that material branch of commerce. 

In addition*to the above incentives, the consideration of 
the high price of paper, chiefly occasioned, as I conclude, 
from the extravagant price of linen rags,and the impediments 
to the procuring a foreign supply of them, arising from the 
circuinstauces ofthe times; and seeing that the use of linen 
cloth is iu a great measure superseded by the very general 

introduction 
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introduction of cloth manufactured from cotton, which con¬ 
sequently must materially diminish the supply of linen rags, 
and probably, in tirocess of time, from the increasing sub¬ 
stitution of cotton cloth for linen, linen rags, particularly 
of the tiuer qualities may be totally annihilated. Urged by 
ail these considerations, which were frncibly impressed on 
inv mind, and feeling assured of the practicability of reduc¬ 
ing rhe substance of ne* , .h'» to a state necessary to the pro¬ 
duction of paper, and confident in the superior strength of 
such paper, if it could be munufactired from a substance 
so substantial, I was most powerfully impelled to attempt to 
reduce to ptnotice ivhat in theory i had *o warmly che¬ 
rished. Tiie attempt was arduous, not only from an en¬ 
tire want ol knowledge of the manufactory, and of the n< - 
ccssary utensil', blit 1 was destitute of any proper impl'*- 
to engage in the undertaking with any probability ol 
M.ree-s; imping however b) perseverance to succeed, 1 pri - 
C'“*ded, mid found on my hr -t rough trial my expectation 4 
realized. 


TN* most fin on''able condition of tin* lint, with a view to Precaution 
the paper ma;,n!d‘U>r”, i*. to begin with it after it n. hackled ; l,u * ' ml l#I 
in order that tlw fibre® may be divcnttd of the 'Kins whirl* 


enclose them, as, when it is intended fa make unite paper, 
having none through that process, if would greatly facilitate 
the bleaching, and be the more easily disencumbered of the 
gross particles. 

When 1 signify as my opinion, that the fibres of nettles 
should be dressed the same as fur yarn, previous to their 
being prepared with a view to the making of paper, 1 wish 
not to he understood to convey the idea that the operation 
cannot be dispensed with; because I conceive, that, by the 
aid of such machinery ns is iu use with the paper •manuhw- 
turers, or by some improvements t lie rein, they might be 
brought to a pulp easily, even when the nettles are first 
gathered, should it, with a v.ow to saving of labour, be 
deemed necessary; but the practicability of this 1 leave to 
the experience which time may hereafter afford. 

My operation of bleaching the fibres for paper was per- Bleaching, 
formed on the grass, which 1 deem preferable to the,new 
inode of bleaching with water impregnated with air by 


means 
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means of oxigcnated muriatic acid gas; because th4 old 
mode of bleaching on grass weaken* the strength of the fibre, 
leaves it more flexible, and thereby expedites the macera¬ 
tion, which in some degree compensates for the time it re* 
quires longer than by the chemical process. But for 
bleaching of yarn or cloth made of whatever substance, the 
chemical process, if scientifically conducted, experience has 
convinced me is preeminently superior, us it gives additional 
strength to the yarn, greater fimines to the texture of the 
cloth, and is an immense saving of time, labour, &c. 
Subsequent After the lint is bleached it should be reduced to a pro- 
.niiiagemcnt. | en ^ t ^ f or paper, and then macerated in water after the 
maimer of rags, and undergo similar processes till the sub¬ 
stance is converted into paper, which may be easily accom¬ 
plished by manufacturers, and the substance of nettles made 
to produce paper of the first quality and the most substan¬ 
tial. 

0 

Mode in which In mv process the lint wig reduced by scissors to particles 
»pcciinens^ o f as minute as was practicable with such an implement; then 
produced. it was macerated in cold water about ten days, and brought 

as much to a pulp as could be effected without the aid of 
grinding, &r. Being a stranger to the composition used to 
procure the adhesion of the particles, if any is used for this 
purpose, I tried several glutinous substances, none of which 
answered so well as a solution of gum, but I am w*etl aware 
this caunot be generally used, being too expensive. 

After the pnlp was impregnated with the solution, ] then 
spread 'it thin on a wire frame of ray own construction, 
which process, except drying it*, with me was final. Not 
being possessed of the means of pressing the paper any 
more than grinding of the lint, and for want of the film 
which adheres to the lint being dressed off, I could not com¬ 
pletely destroy the colour, so as to produce a clear white 
without picking out every discoloured particle, which I so 
well accomplished, that when I had reduced the staple in 
length; in this state it was perfectly free from colour; the 
deterioration which ensued when converted into paper was 
occasioned by the solution of gum*. 

My processes were the fruits of ray own conceptions, and 
1 desire it may not be understood,/that 1 presume to recom¬ 
mend 
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mend them for practice, being conscious, that the manu¬ 
facturers of paper, hemp, and flax, from analogy, are pos¬ 
sessed of the knowledge of operations and means more 
consonant and infinitely superior. 

These several manufactures from the new snbstance of 
nettles, patronized by the stimulating approbation and re¬ 
commendation of the Society of Arts, &c., I with all due 
deference venture to predict will rapidly increase the capital 
of those individuals who engage therein, afford new em¬ 
ployment to the poorer classes of society, and become a 
new source of wealth to the nation. 

EDWARD SMITH. 

April, 28, 1810, 


II. 

Description of an improved Re aping hook for Corn . Bp Mr. 

Joseph Hutton, Jun. of Ridgway, near Sheffield*- 

SIR, 

T a time like the present, when all foreign supplies of Acricultural 
grain are cut oft*, nothing can be more acceptable to the ! ul P TOVemcnl * 
public than useful discoveries and improvements m agri¬ 
culture. 1 am therefore anxious to contribute, in some 
degree, to this end, by sending some remarks on reaping 
the harvest, accompanied with iny new-improved reap¬ 
hook. 

1 have, for the last eight years, had an opportunity of Reaping, 
inspecting the different modes of reaping the harvest in 
many parts of Great Biitain, and I have also had informa¬ 
tion on the subject from various parts of Europe and Ame¬ 
rica on respectable authorities. 

I will first endeavour to describe the different kinds of 
implements used for this purpose, some of them being em¬ 
ployed in one part of the kingdom, and not in another. 

• Trans, of the Society of Arts, vol.XXVlll, p, 54. The silvci 
medal was toted to Mr. Hutton for this improvement. 
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IMPROVED REAPIKGHOOK. 

The sick I* is of the greatest antiquity, though its use ie 
now much upon the decline in England. It is almost in thr 
form of a half circle, from twenty to thirty inches long, 
about three fourths of an inch broad, with teeth cut in the 
edge from twenty to thirty in an inch, inclining from the 
handle to the point. 

The sifJic is an instrument so generally known, as ; > 
need no description, farther than that aocne arc .*»;nh lungci 
and others broader, as necessity or rapnee rc <\: ?.• * 

The common reap-book is . ha!’* circular , • * »r. 

and steel, from twenty to llimy inches i • i»c »:«th 

and a half broad, and has . .line**:!. .. /#.«« «• •Jut of 

a sitlie. 

'J he badgiiig or hsgiMg-luv/ •«• i i. . r' •* «.i* v’oni- 

mon rcup-hook, p irtieularl •• •.* ; « i , . . -* ' most 

m-td, nd itraOs /t! •* *... \ / o- r. i ‘ ./n.*r»)y 

.• re. 

Tin-reap !!;••• ' • "i 1 •'ii . 'n .. k* • '..i t 'nod in 
Voik.sl:i . » .u Wcsunoiv. •• i' ,‘ cberlai.d. Lnn- 

cashiu, V, t\-. 'k.NJiirf, L< iees»» r \ortl'.irni»toiiFhive, 

l« ut laud, Notiitiglianislun . u -. \ p:*ri u\ I n.coinsliire ; it is 
pci formed by putting the sic*' • .to • • ,'iru with tht right 

hand, nn\*fmg it with *.ie h*f| !<:*.. • r** ig the corn 

into the elbow of the side'* * r .*!.• ri^.a i. Holding th'J 

corn fast with the Ic'** t .1.* util. . n Jhcn the person 

repeats hi:, oitthig in f - • I t u 1 .* large handful, 
which is generally or. .• h he lays in the 

si 1 a•«' binding n .‘d; * 

The eomirnu 1 .. the manner above 
specified, but :t< • ti%-< so •• A •• .ent, the sickle, having 
a toot heel edge, doe» i.e.t n\\ • 0 S 1 Mem a as are not im medi¬ 
al t ]y collected into the left in.n ‘; for it is impossible to col¬ 
lect all where disputch is required, particularly in-thii; 
straggling crops, for the teeth of the sickle being inclined,. it 
is not so sharp in cutting from point to handle, as from 
handle to point, which is evident from a feel with the finger. 
The reap-hook, having a smooth even edge, cuts both ways 
alike, and cuts the straggled stems before they are collected 
in the gathering hand, consequently the loss of grain is 
great. The hook is allowed to perform its work with more 

e*se 



IMPROVED RtAPINGMOR. 


173 


ease than the fickle, which perhaps accounts for its now 
being so general, nothing else being used for cutting wheat 
in the following counties:—Cornwall, Devon, Dorset, So¬ 
merset, Monmouth, South-Wale?, Hereford, Wilts, Hams, 
Berk?hire, and part of the adjoining counties; it is also 

• i.ich used hi Norfolk md Lincolnshire, also Northumber¬ 
land. Westmoreland, and South of Scotland, it has lately 

* • » ;ed»ieed into the • .orth of Ireland by Irishmen who 

«* u'd in Sc-.iiand, likewise into the Indies lor 


The 4 .*d. L !!«•' •ihnnt I/melon, and in the () f ,jj C 

W»**♦#• •**' !•*•* ‘ •- ui » f.e ik by the man holding belginfchoak, 

then- •• »•. ’ • and while, with the left, be re¬ 
cline*' »* .• •• *.» *ut vpou the standing com, 

t .• it .. . iriits hi., cutting from his 

right 4 i.. i. ci .•*nd ct*iie n i > left to nis right, 

w )i.*'h « • * i 




.ped'tiau .notlc e: , the coin is This prciem- 

cut vc r y ‘*.v a m. andai.v.eiv *,i aw it, miIu- 10 l,K 

able. It in: .• u: ..i. ton. produces more uuvuirc, 

ti*.» the y.-ea* .*r ona. » r i -lraw collected; but in Mill* 
cU\ lauu- h>»* t.» Subfile i rvrhaps uceessan to be left, 
to renhe' " • *.l r 4 *r the following crop. The 

Lodging- *jc oi ui "M/t •»« oi ring oats in Lincolnshire 
and StaffordMUo’, »id ' i c ’»i.. : *rs can be procured, is 
preferable to <>*• - • fin ions in its work, and 

less loss atu » 1 * * is tvtheml in straight 


regular order, w , • • • * wi»i the sitlie; foi the 

sitlie requires at i-*d * . • '«» lollov it to bind the 

corn in sheaves, bes; -c- • hi •«/ the stubble. The corn 
after the aithe lies in veu »• regular order, and bolds more 
moisture in wet weuther; besides, the sitlie is destructive to 


the ripe corn, for its heavy stroke strips from the entangled 
stems the best and ripest grain. 

The labourer seldom connders the interest of his employer, 
but generally uses such a tool as will do the work with most 
ease to hiiuself. 

I offer my improved reap-hook to the public, with a view' i m ., rofe j 
to prevent the loss of grain, and at the same time to be used reapinghotk. 
with ease by the labourer. It has a smooth edge like the 

reap-hook 
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reap-hook, from the handle of it towards its middle, where 
the corn is gathered ; the other part has a toothed edge, like 
a sickle, and it will not scatter the corn so much as either of 
the other implements. 

I shall furnish certificates to show, that I am the inventor 
of it, and that it has considerable advantages in general use. 
It is a great preserver of corn, in harvest, where it is strag¬ 
gled much from heavy rains. 

I am, Sir, 

Your obedient Servant, 

JOSEPH HUTTON, Jum 

The following certificates were received. 

A certificate from Mr. J. Turner, of Ridgway, dated 
October 3, 1909, stating, that in the year 1805 he had 
made two dozen of improved reap-hooks by Mr. Hutton’s 
instructions; that they were the first he ever knew to be 
made upon this plan, and that in the present year he and 
others have made thirty-five dozen for him. 

A certificate from Willium Taylor, of Summit Lodge, in 
Y orkshire, bailiff to G. F. Burton, Esq., dated September 
29* * 80 9$ stating, that after a few seasons experience, be 
finds Mr. Hutton’s reap-hook preferable to any other, from 
the uature of its edge ; that the labourers under his super* 
intendance used all of this sort ihe last season, and that it 
is found to be a great saver of corn. 

A certificate from John Boothe, si the, sickle, and reap¬ 
hook manufacturer. Ford Mills, near Sheffield, dated Oc¬ 
tober 12, 1909, statiug, that Mr. Hutton’s reap-hook is 
certainly superior to the common one, and that public 
opinion confirms it as such, for there has been a great de- 
maud for them the last two harvests. 

A certificate from Mr. Edmund Littlewood, of Dent 
Hall, near Dronfield, dated October 15, 1809 , stating, that 
Mr. Hutton’s reap-hook it superior to the common ones 
now in use, especially in the last harvest, in which the crops 
have been remarkably straggled, and bad to reap, .owing to 
the heavy rains and winds. That the common reap-hooks 
* cut 
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cut while putting in, before the gathering hand has collected 
the stems together, and consequently many drop and are 
lost; which is not the case with Mr. Hutton*s new-invented 
reap-hook, which does not cut before the stems arc collected 
together in the gathering hand. 


III. 

Report of Messrs . I>e Peony, Charles, Montgolfier, 
and Carnot, fo the French Institute , on the Invention of a 
new Engine, by Mr. Cagniard-Latour, formerly Pupil 
at the Polytechnic School •. 

It is known, that all bodies immersed in a fluid lose a Principle of a 
part of their weight equal to that of the fluid they displace. ncw cn C‘ ne * 
On this principle Mr. Cagniard’s new engine is founded. 

The iirat mover in this engine is not the vapour of boiling mover, 
water, as in common steam engines, but a volume of air, 
which, being conveyed cold to the bottom of a vessel full of 
hot water, it there dilated ; and, by the effort it then makes 
to rise to the surface, acts in the manner of a weight, but in 
a vertical direction, agreeably to the principle mentioned 
above. 

This mover, once discovered, may be employed in differ¬ 
ent ways: the following is that of Mr. Cagniard. 

His machine, properly speaking, is composed of two The machine . 
others, which have perfectly distinct functions. The object composed of 

of the first is to convey to the bottom of the vessel of hot. * . ... 

* answenng de¬ 

water the volume of cold air necessary. That of the se- ferem pur- 

cood, to apply the effort, which this air, once delated by po,:es - 

heat, makes to reach the upper surface of the fluid, to the 

effect required to be produced. 

For the first.purpose Mr. Cagniard employs the screw of The first the 
Archimedes. If such ajerew case . fluid to ucend by 
turning it in one direction ; it is obvious, that it will cause it 
to descend, if turned in the contrary direction. If then it 

• Journal d«i Mines, toL XXVI, p. 465. 

be 
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whlrli conveys 
air to >he bot¬ 
tom of a re>cr* 
voir ot water, 


whence it rises 
into the invert¬ 
ed buckets ol 
a bucket 
wheel in hot 
water. 


the motion of 

which is ap¬ 
plied to the 
purpo^- want¬ 
ed. 


The effect ot 
the first mover 

quintupled. 


Part of this ef¬ 
fect taken to 
supply the 
place of the 
power that 
first sets it in 
2not : on. 


be ‘immersed in wafer, to that only tiie upper part of iw 
spiral remains in the air, it ought, win u tumid in the con¬ 
trary direction, to cause to descend to the ho Horn of this 
water the air that it takes into it» upper part in every turn. 
This is precisely what Mr. Cugmard's machine does. 'Ihe 
air he wants is lir*t conveyed to the bottom of the reservoir 
of cold water, in which the screw is immersed; and thence 
it is conveyed by a pipe to the bottom of the vessel of hot 
water. The heat of thin water immediately dilutes it, and 
thus creates the new power, which »s to act as the first 
mover. In this way the first object of the machine is ac¬ 
complished. 

The second, as we have said, is to apply this new mover 
to the effect to be produced. l*’or this purpose the author 
employs a bucket wheel completely immersed in the vessel 
of hot water. T he uir, dilated and collected at the bottom 
of the vessel, finds a passage contrived so as to guide it 
under those buckets, which have their mouths dowuward. 
The ascensional force drives the water out of these buckets, 
and the side of the wheel on which they are Wing thus ren- 
dered lighter, the wheel turns continudily like a common 
bucket wheel. 

This •••heel, being set in motion, is capable of transmit¬ 
ting its action to any other movable machinery, either by a 
toothed wheel and pinion, or any other means. In Mr. 
Cngmard's machine the elVect produced consists in laising, 
by means of a cord fixed to the axis of th j wheel, a weight 
of fifteen pounds, with a uniform velocity of an inch in a 
second, while the moving power applied to the ferew is only 
equal to three pounds with the same velocity. The effect 
of the heat therefore is to quintuple the natural effect of the 
moving power. 

It may be conceived, that, the moving power being quin¬ 
tupled, we may take from this effect a sufficient momen¬ 
tum to supply the original pow er, and still there will remain 
at our disposal four times the original power. This in fact 

is done in Mr. Cagniard’s machine. By means of a crank, 

% 

he forms a communication 'between the axis of the wheel 
and that of the screw, so that this turns as if it were moved 
by an external ageat, and consumes by its motion a fifth of 

the 
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the momentum of the moving power. The remainder 
serves to raise a weight of twelve pounds with a uniform ve¬ 
locity of an inch in a second: that is to say, the machine 
continually winds up itself, and leaves a disposable power, 
equal to four times what would be necessary in an external 
agent to keep the machine in motion. 

It follows from what 1ms been said, that, in the machine 
of Mr. Cagumrd, the heat at least quintuples the volume of 
air employed in it; since it is evident, thut the effect pro¬ 
duced must be proportional to the volume of this air dilated. 

1 have ^id at /cast , on account of the friction to be over- The friction 
come: but this friction is very trifling, because both the Tcr * uiflin S» 
screw and the wheel, being immersed in water, lose a con¬ 
siderable portion of their weight, and consequently press 
very little on their pivots, liesides, the movements are slow, 
and not.alternative, and there is no jerk in them ; so that this 
machine is free irorn those resistances, that commonly con-and wear but 
sume great part of the moving power in others, and aceelc- small. 

.ate their wear. 

We do not look upon the machine of Mr. Cagniard os It may be use- 
un object of curiosity merely: it may be useful under variou^sinj- 
varioi s circumstances. As it produces its effeft in u body ations, 
of water heated only to 75° [l 67 °F.], or even less, it affords 
an opportunity of turning to account the hot water, that in 
various uiauufaciories is thrown away, or runs to waste. In 
saltworks, for instance, the ebullition of the saline solution 
might be made, by means of Mr. Caguiard’s machine, to 
work tin. pumps for liSliug the boilers : in ironworks the heat 
of the furnace might be made to work the bellows: in com¬ 
mon steam-engines which, like that at Chaillot, furnish 
a large quantity'of very hot water, an action might be ob¬ 
tained equivalent to that of several men, or Borses: in tine, 
in ba<hs, distilleries, potteries, limekilns, glasshouses, foun¬ 
deries, and wherever there is a production of hot water, or 
of heat, advantage might be made of Mr. Cagniard's ma¬ 
chine. This machine, which, as has been said, is liable to 
very little friction or want of repair, has also the advantage 
of bciug easily managed; and when its action is suspended 
for a time without extinguishing the fire, the heat is not 

Vol. XXIX— July, Ull. N lost: 
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lost: for, as the water is not boiling, the heat accumulates 
in it, and furnishes afterward a more powerful action. 

The screw of The fccrew of Arcbitnrdee, employed in this machine, 
mav'iit ulVl t ,ro ^‘ lcei ' ihe effect of a pair of bellows, and might be used 
in this way for as such in a founder}'. It may even be considered as the 
^r^with^fclt k t J * 1 ** ,at * s known, not only from its simplicity, solidity, 
• Jia nu&l and constant action, but from the saving of power in its use 

compared with any other machine employed for the pui- 
[K»se; for the screw becomes very light and very movable by 
it* immersion in water, so that the friction of its pivots is 
next to nothing. 

~kWi waUi'mc Mr. Caguiard lias likewise applied tlw* action of this ma- 
t..:m -rat->r c ‘ ,s,,e to a body of mercury. As its mechanism requires two 
h * • < 411 -> of fluid'* of unequal densities, he lias merely substituted mercury 

for water, and water for air, retaining the same construction 
as is mentioned above. The result is a very simple hydrau¬ 
lic machine, which, without valve, stoppage, or action of 
fire, being set in motion by any external agent, as a man or 
a stream of water, gives a continual flow of water at a height 
fourteen times as great as that of the column of mercury, in 
which the screw is immersed. This height may even be 
increased at pleasure, without altering that of the mercury, 
by combining the action of three fluids,mercury, water, and 
mr. I’or this purpose, instead of raising a column of water 
aloue a lighter column is formed bv « mixture of w ater and 
air. This mixture is effected of itself, by' disposing the 
lower part of the pipe that contains this column so as to 
leave its opening partly iu water, partly in air, according us 
we would liuve more of one fluid than of the other, and con¬ 
sequently occasion the rise of the mixture to a greater or 
less height. It is obvious however, that tfiis does not alter 
the momentum of the moving power, but that, when we 


Go tier.. I re- 



would raise the water to a greater height, the machine 
yields a proportionally smaller quantity. This effect is ana¬ 
logous to that of the Seville puinp. 

The machine of Rlr. Cagniard appears to us to include 
many uew aud ingenious ideas. Its application has been 
guided by sound theory and a thorough knowledge of the 
true laws of physics. It appears to us. that it mny be use¬ 
ful to the arts on various occasions. We think therefore, 


fhut 
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fhat the author merits the encouragement of the class, and pro¬ 
pose, that its approbation should be given to the machine. 


IV. 

Description of an Instrument for facilitating the Reduction 
of Plans; by Mr. dk la Chabeaussiere*. 

31 HAVE thought of an instrument for reducing plans. Simple in*trc 
which is bo simple, that 1 am surprised it was not invented 
by ethers long ago: but this simplicity, which I consider as 
an advantage, is probably the reason. 1 call it a mmvdo- 
meter , as its principal object is the reduction of plans; 
thouk^h it will answer equally well for enlarging them. 

This instrument is a wooden rule, with tiduciul edges, at The minudo- 
the extremity of which is a pivot; or a plute of metal with a 
hole, into which n pivot muy be inserted at pleasure. This 
pivot is a piece of a needle, with a knob for a head. 

On this rule arc marked two scales, one smaller than the 
other in any proportion you please. As my purpose in 
making it was chiefly for plans of mines, I took as a basis a Particularly 
•caie of 3 lines to a fathom, the proportion generally used tu . 

lor suen plans; and for the reduction I employed a scale of 
one line to a fathom. Such a scale diminishing the length 
and breadth of a plan two thirds each, all the parts will be 
brought sufficiently near to be considered at one view. Such 
a plan may be inferior in minuteness of detail and accu¬ 
racy to a larger, but it has the advantage of being more 
portuble, arid will enable the manager to have a clear idea 
of the w orks under his direction. 

Suppose then I would reduce a plan of th$ee lines to the fa- Method dS 
thorn to a third of this in all its dimensions. I take a rultj of 
two feet long, which appears to me the most suitable length, 
and divide it into three parts, which makes eight inches, or 
y6 lines [of course in English measure 60 lines] to each part. 

On the first division, reckoning from the pivot, I trace the 
little scale of one line to a fathom, which gives me 96 . 
b rom the extremity of the small 6cale I begin the division 

• Journal dcs Mines, Vol XXVI, p. 40. Extracted from a pmptr 
•ent to ;he Goor.riJ of Mines. 

N9 Of 
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and using it. 


\ different 
roiittruuiUD* 


of the larger, and the 192 lines remaining give me 64 fa¬ 
thoms each represented by 3 lines*. 

I afterward subdivide each of these scales by three, 

I fix together the plan and the paper on which it 19 to be 
reduced, the latter being under the small scale ; and place 
the rule so that it can traverse circularly as much of the 
large plan as its extent will admit. The rule being fixed on 
the large plan wherever it touches a point to be transferred, 
to the paper, I note the number of toises on the lurge scale, 
and opposite the same number of toises on the small scale I 
make a mark with the point of a needle set in a handle, or 
merely with a fine lead pencil. Thus I set down all the parts 
of the plan one after another, which arc found just und in 
due proportion. 

If the plan to be reduced exceed the length of the rule, 
the instrument may be removed to another place. I need 
not mention the necessary precautions in this case for 
placing the minudometcr properlyf. 

At first I placed my pivot between the two scales, count¬ 
ing the divisions in opposite directions; but as the plan was 
reversed in this case, I had not the advantage of comparing 
it readily with the original as 1 proceeded. 

It is obvious, that, if we would have other divisions, we 
must have different rules, or trace these divisions on paper, 
and paste it on ihc same rule. The rule may be graduated 
also on both sidesj. 

V. 

• It might he supposed from the text, that Mr. de la Chabeausstere 
began to count the divisions of the large Kale from this point j but this 
would be obviously wrong: both scal«s» must begin their count from the 
pivot, consequently the first division in the larger Kale must be reckoned, 
in the instarfee before us, as -33, so that both scales will end with 90. It 
should have been said too, that the pivot, or the hole for it, must be 
placed in a line with the edge of the Kale carrying the division*. C. 

W + Though the divisions of the scale amount to {>6 toises, there are only 
64 that can in reality be used. Consequently it must be necessary to shift 
the ipinudometer and the paper once at least. C. 

$ If the edges were hevilled in opposite directions, and the rule were in 
two parts, made to fit into each other dither way where the smaller scale 
terminates •, aud the unit* were of different lengths, though similarly di¬ 
vided ; this would give four proportions for diminishing or enlaiging. If 
for instance tho principal divisions of cue of the large scales were an inch, 

and 
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V. 

On Mortars and Cements; Experiments that show the Cohe¬ 
sion which Lime contracts with Mineral, Vegetable, or 
Animal Substances; extracted from a Paper read to the 
I Tench Institute the 17 th of October , 1808, by B. (*• 

Sage*. 

HaVING found, that an alkaline lixivial gas was evolved Gas evolved 
from a mixture of three parts of sand and two ot liuie slacked hme atl(i 
by immersion; and desirous of ascertaining, wi,ether the 
products of the three kingdoms, mingled in the same pro* 
portions, would afford a similar gas; Mr. Sage made a num¬ 
ber of experiments, which taught him, that the force of co¬ 
hesion contracted by slacked lime was greater with metallic Metallic ox- 

oxides in general, than with any other substance. These *'* tr,?n Rtlien 

' . mortar, 

trials led him to new facts, which enabled him' to discover 

mortars, or cements, at least as solid and impermeable as 

those made with the best puzzolauii, which is of the greatest 

use, particularly in hydraulic structures. 

The work we announce points out also a prompt and easy 

li.eihod of ascertaining the solidity and impermeability of 

mortars or cements, which cannot but be highly interesting 

to builders. 

We must not always judge of the goodness of a cement Mortar solid 
from its having acquired a great deal of tol.dity in the open J,” t^tind ^ 
air, for it frequently loses this in water, in which it diffuses water, 
itself. Buddings made with such inortar soon tumble to pieces. 

The necessity of a minute division of the substances, that 
enter into a cement, cannot be insisted ou too strongly. Rules formak- 
They should first be mixed together uniformly while dry; 8 CK,d xnor " 
and they must not be drowned in water, which must be 
added gradually, till the mixture is reduced to a’soft paste, 

and of the other an inch and half $ and those of the small scales, one half 
an inch, the other a quarter ; ft should get the proportions of a half, 
a thirdj a fourth, and a sixth. Two rules, with joints mutually fitting 
each other, would give 16 drfierent proportions. If both edges be 
graduated, there must of course be a hole tor a pitot at the extremity of 
each. C. 

• Journal des Mines, tol. XXVI, p. 471. The above appears to be 
the title of a pamphlet, whuh Mr. Sage has published separately. 


It 
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It is of the greatest importance to determine with preci¬ 
sion the quantity of lime employed to obtain the most solid 
mortars or cements; and in general to use no lime but what 
has been raude from pure limestone, and which has been 
keptjydl secured from the air after it is slacked. 

]n the experiments of Mr. Sage he always employed two 
part* of lime to^hree of puzzoluna, of sand, &c., which af¬ 
forded him very hard and impermeable mortar: and bethinks 
this proportion of lime may even be lessened, when the 
architect is fully convinced of the impropriety of leaving 
the preparation of mortar to bricklayer’s labourers, since the 
strength and solidity of hydraulic structures depends so 
much on it. 

The author has divided his experiments into five classes. 

1 . Mortars or cements made with substances, that havf un¬ 
dergone the action of fire. The ashes of vegetables, whe¬ 
ther lixiviated or not, being mixed with two thirds of lime 
slacked by immersion, forms one of the most solid and im¬ 
permeable cements: a property which they appear to derive 
from the minutely divided quartz, which these ashes contain 
in the proportion of one fourth. 

2. Mortars or cements made with metallic substances. 
Iron adds to the hardness of all mortars; and of itself, in 
rusting, concurs in the agglutination of gravel and pebbles, 
as we see on the seashore. According to the state in which 
the iron is, that is combined with two parts of slacked lime, 
its force of cohesion is more or less considerable. 

3. Mortars or cements made with stones of different na¬ 
tures. Gawtein, chalcedony, sandstone, and gravel, form 
very hard and impermeable mortar with lime. Feldspar, bet¬ 
ter known by the name of petuntze, being mixed with two 
thirds of slacked lime, produces an impermeable aud solid 
rnorta^ 

4. Mortars or cements that alter in water. Vegetable 
earth, or mould, is essentially composed of minutely di¬ 
vided qoartz, clay, and iron. Mixed with two parts of 
slacked lime, and water .enough to form a soft paste, the 
brick produced from it, when dried, has some solidity, 
which it loses under water, where it cracks. 

5 . Mortars pr cements made with combustible substances. 

Mortar, 



ON THE METALS OP THE ALKALIS. 


183 

Mortar, or cement, made with sulphur and two parts of combustible 
flacked lime, forms a hard and very sonorous brick, which subsunc< *‘ 
u not altered under water; while mortars made with pulve¬ 
rised vegetable charcoal, or pitcoal, though they produce 
hard and sonorous bricks, soon fall to pieces in water; as 
do bricks made with sawdust, or raspings of ivory. 



Observations on the Alkaline Metalloids: by Mu Bucholz*. 


The quantity of metalloid substance obtained varies The quantity 
considerably. In an experiment made lately in my appa- 
ratus with three ounces of potash, six drachms of charcoal, meant </f iron 
and an ounce and half of iron, 1 obtained but one druchrn VAr ‘ rs ' 
of irctalloid, divided into four or five pieces. In the tube 
were found thirty grains more of metalloid, clotty, and 
contaminated with charcoal; yet all the vessels had stood 
well, and remained impervious to air. The residuum, which 
furnished prussiute of potash, still contained however a 
large quantity of charcoal. It is clear therefore, from the 
small quantity of the product obtained, that it is not the 
whole of the charcoal, but perhaps only the hidrogen it 
contains, which concurs in the formation of the metalloid. 


Not being able to determine the specific gravity of the Its specific gu- 
metalloid, as it alters so quickly in ihe air, 1 thought of Vlt f a<ccruinal 

composing an oil of the same density, in which it would lardTrid oil 
neither sink to the bottom, nor float on the surface, and °f petroleum, 
which consequently would be of the same .specific gravity. 

This 1 did by mixing oil of petroleum and lard. The spe¬ 
cific gravity of this mixture was 0*8/6. 

Twenty-five grains of the metalloid, converted into pot- Metalloid con- 
ash by water, and saturated with muriatic acid, produced vrrtc din to pot* 

45 grains of fused muriate of potash, which, according to inVelghT0°2. 
Rose's analysis, would coutain 30 grains of potash and 15 
of acid: but, as ouly 25 grains of the metalloid were em- 


• Ann. de Chimie, val. LXXIll, p. 78 . Translated from Geblcn’i 
Journal for May, 1808, by Mr. Tasiaert. 

ployed, 
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ployed, there was an increase of 0*2, which favours ihe opi¬ 
nion of the alkalis being metallic oxides; otheiwise we must 
suppose, that this tucrease of weight arises solely from the 
water of crystallization. 

Into a well closed bottle, containing four ounces of lime- 
water, above half a giain of the metalloid in several glo¬ 
bules was introduced. The combustion whs effected very 
speedily, and the water wa* rendered very turbid every time 
the globules stink down, a> Curnudau had obseived. It 
might be presumed then fore, that the metalloid contained 
carbon; but, as it is very difficult to separate all tha ad¬ 
hering oil, it may still be supposed, that the carbonic acid 
came fiom tins oil. I thought I should obtain a much 
more certain result, by convening the metalloid into an 
amalgam with mercury, and thus iinineismg it in lime- 
water, which would prevent the combustion of the oil. In 
this process the evolution of gas was \eiy In ilk, without the 
water becoming turbid ; but the gas gradually ceased to be 
evolved, and the surface of the amalgam became covered 
with a light gray pedicle, winch rendeied the fluid turbid 
and gray, but not milky. A few drops of nitric ac id did 
m»t make ibis cloudiness disappear, and the mixture ac¬ 
quired a metallic taste. 1 poured distilled water on the re¬ 
maining amalgam, and the evolution of gas Commenced 
anew with a great «1» al of energy; but no pellicle was 
formed, and the liquid did not become turbid. This result 
may be explained on the supposition, that the contact of 
lirucwater favours in some degree the oxidation of the mer¬ 
cury; though it is not easy to say why this should take 
place, as it does not with distilled water, and accordingly no 
pellicle is form.ed. As no trace of carbonate of lime ap¬ 
pears, it-may be concluded, that the metalloid contains no 
carbon; but it would be well to confirm this by fresh expe¬ 
riments. 

On triturating one part of metalloid of potash with thirty 
of mercury in a porcelain mortar, a pretty ductile amal¬ 
gam was formed, resembling amalgam of tin : but with ten 
or twenty parts of mercury a gray pulverulent substance 
only was obtained, which assumed a metallic brilliancy by 
pressure. Ou continuing to bray this substance, it became 

moist. 
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moist, formed at length an alkaline liquid, and the mercury 

became fluid. The tendency of this amalgam to combine 8t bn$ a strong 

with other metals is surprising, it combines even with iron a ® n ' u f for 

, . • r i ol * ier metals, 

at the instant of contact, and extends on its surface; hut 

after some lime the metalloid returns to the state of potash, 

and the mercury separates from the iron. 

Twenty-five grains of the metalloid of potash being heat- Potwium 
ed red hot in a narrow-mouthed vessel, the small globules ! ,caljd ,el h< * 
united into larger, wliich Imd a bright metallic lustre, that mouthedva- 
was a mean between that of tin and that of silver, and were sc>! » 
very fluid. On cooling they assumed the appearance of a 
hard amalgam of tin. In the open air they became covered and afterward 
at first with a gray coat, which became blue in a greater ex V 0fcd 10 
heat, and the bine colour of which grew in noli deeper, 
when the gray pellicle was removed from the melted matter. 

On heating it more strongly nil the colour disappeared, and and of brat 
the whole assumed a ulvei whiteness, with a metallic lustre, 
v-Iik'i became gray cm cooling. A little of the fused mut¬ 
ter, being *•.< nght into contact with the air, took lire, and 
gave out n wh.te vapour, not alka! ne, which deserves exa- 
ruinUioKi. 0:i hiutmg it to a cnerry red, a liquid matter 
was produced of u yellow brown colour, uud destitute of 
metallic lustre, which gradually became of a blue green, 
and comported itself as a siliceous compound that attracted 
Moisture from the air. Potash therefore was formed with¬ 
out previous inflammation, and the metalloid of potash had 
ut tacked the glass, agreeably to the experiments of Mr. 

Daw. 

•Some time ago I treated alkaline matter, from which I Potassium oV 
had failed to obtain metalloid, with linseed nil, according tain, ‘ d 
to Curaudati’t* process*. Having subjetted it to a very vio- leeXojl'* ^ 
lent heat, 1 could obtain no fluid metalloid in the receiver; 
but iu the neck of the retort 1 found a portion in clots, 
mixed with carbonaceous matter, weighing ubout two 
drachms. On heating it, and straining it through a rag 
under heated petroleum, 1 obtained half a drachm of liquid 
metalloid. 

The residuum still comported itself like the pure mctal- 


* See Journal, vol. XXIV, p. H*. 


loid 
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loid with water, mercury, find other substances. The coally 
matter, from which the metalloid had been separated, ap¬ 
peared to me a detonating pyrophoric prodoct of a peculiar 
nature. It had the following properties. Its colour varied 
from deep black to brownish black, and black blue. It had 
a greater or less degree of cohesion, a pulverulent consist¬ 
ency, but requiring the stroke of a pestle to reduce it to 
powder. The pulverulent pari inflamed with noise on the 
contact of air; but the large pieces did not take fire, till 
they had remained exposed to the air some time. They in¬ 
flame more quickly when moisture is near. On triturating, 
striking, or pounding this matter with a solid body, it de¬ 
tonates with more or less noise, with flume, and with dis¬ 
persion of the matter when the pieces arc large. The noise 
resembled loud cracks of a whip. J have even observed, 
that this decomposition of tlie metalloid with noise takes 
place sometimes under water, and occasions a violent com¬ 
motion in it. This detonating product was near occasioning 
me as disastrous an uccidcnt, as the metalloid did Mr. Gay* 
Lussac; for, in attempting to get all the mutter out of the 
neck of the retort with a sharp-pointed iron wire, a portion 
detonated with a great deal of noise, and almost all the 
burning matter flew by my face. It is obvious therefore, 
that we cannot be too cautious in operating on this sub¬ 
stance •. 

On another occasion 1 observed a very violent action from 
some coally matter filled with metalloid. I poured about 
a drachm into an ounce of rectified oil of turpentine, and 
immediately perceived a very strong ebullition of the oil, 
part of which was volatilized in smoke. What remained had 
almost entirtlv lost its smell, but had acquired a striking 
smell of solution of camphor in oil of turpentine, yet I 
could not by any means discover the presence of camphor. 

* A mixture of sulphate of potash and vegetable charcoal, in a larje 
proportion, produces a similar effect. Collet • Descents. 


VII. 
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VII. 

Farther Observations and Experiments on Oximvriatic Acid t 
by J. Murray, Lecturer on Chemistry , Edinburgh . 


i 


SIR, 


To Mr, SICHOLSON. 


N a former communication 1 had given nn account of 
some experiments, which I regarded as subversive of Mr. 
Davy's lately proposed hypothesis on the nature of muriatic 
and oximuriatic acids. Of these some of the results were 

a 

called in question by that gentleman, particularly that in 
which carbonic oxide, hidrogeti, and oxi muriatic acid gasses 
were subjected to mutual action, either at a low tempera¬ 
ture or by detonation. The production of carbonic acid in 
this experiment he appeared to have c onsidered us arising 
from th ‘ operation of the water introduced with the view of 
examining the product; he employed therefore dry ammo- 
niacal gas, and with this variation he stated, that there is 
no conversion of carbonic oxide iuto carbonic acid. Though 
satisfied, that there is little probability in the supposition of 
any fallacy from this source, I thought it light to repent 
the experiment so us to exclude its operutiou, and having 
lately done so, I beg leave to communicate the result. 

I may previously remark, that I had objected to the im¬ 
perfect manner in which Mr. Davy’s experiment whs exe¬ 
cuted ; no attempt apparently having been made to discover 
if carbonic acid were formed, but its nonformation haring 
been inferred merely from the residual gas burning with 
the same coloured flame as carbonic oxide. This has since 
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been attended to, and the experiment performed with a. 
more strict examination of the result. An account is given 
by Mr. J. Duvy in his last communication of this repetition 
of the experiment. A mixture of 10 measures of carbouic 
oxide, 4 measures of hidrogen, and 14*6 measures of oxi- 
snuriatic arid gas contaminated with $ of common air, was 
inflamed by the electric spark [ the residual air being deto¬ 
nated with oxigen was found to contain 6 measures only of 
carbonic oxide; 2 measures of this gas therefore had dis¬ 
appeared. 
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appeared, and it appears to be admitted iii the statement of 
the experiment had been converted into carbonic acid, as 
indeed oo other conclusion could be drawn. But this is 
ascribed to the action of the common air, or of moisture in 
the gasses; and it is inferred, that, when the action of these 
is taken into account, 44 no result more satisfactorily cou- 
44 elusive that no carbonic acid was formed could be cx- 
44 pected.” 

feared car. It is af least, established, that in this experiment, when 
Vain; aod, the results are submitted to accurate examination (even 
with the precaution, which Mr. Davy deems so essential, of 
substituting ammonia for water), there is a conversion of 
carbonic oxide into carbonic acid. The fact therefore is 
admitted, which I had asserted, and which had been before 
not satUfocto- denied. The suppositions by which it is now attempted to 
n!y accounted ^ aCcoun ted for 1 regard as unsatisfactory, no proof being 

given, either that the causes assumed did operate, or were 
adequate to the production of the effect. With regard to 
the supposed operation of the atmospheric air mingled with 
the oximuriatic gas, it is not probable, that, diluted ns it 
must he by the large intermixture of elastic fluid, its oxi- 
gen would combine with the carbonic oxide in the feeble 
:.iflannoation, which from the small portion of kidrogen 
employed would take place in the experiment. And even 
if it had combined, the quantity of it was not sufficient to 
have converted into carbonic acid half the quantity of car¬ 
bonic oxide which disappeared. With regard to the sup¬ 
posed effect from moisture, as the carbonic oxide and hidro¬ 
gen gasses were previously dried, it can scarcely be assumed 
to have been present to the extent which it is necessary to 
suppose, allowing even that it could operate in the mo* 
xnent&ty action from the detonation. And if there were 
grounds for supposing, that these ciicumstunces were of 
any importance in producing the result, why were they al¬ 
lowed to operate ? It is easy to obtain oximuriatic gas with¬ 
out such an intermixture of common air as l J measures in 
14; it can also be dried by submitting it to the action of 
substauces which abstract water. When they could thus 
have been excluded, the only reason that could justify thin 
admission was the belief, that their influence was so unim¬ 
portant 
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portant that it might be disregarded. But to admit them, 
and at the same time to assume that their operation had 
given rise to the result, the possibility of obtaining which 
independent of such circumstances is the very question at 
issue*, appears to be making by choice an ambignou9'Nin¬ 
stead of a decisive experiment. I am satisfied however, 
that these circumstances had no important effect. And 
when we have the actual formation of carbonic acid, and 
only such modes of accounting for it to avoid the con¬ 
clusion, that oxigen is communicated from oximuriatic acid, 

I cannot but regard the result as being in conformity with 
that which I have always stated to be obtained. 

One other observation with regard to this experiment 1 The proportion 

find it necessary to make. In employing hidrogen gns to °. f h ‘ dro ? ( ' n 

. 7. - . - * , • . , them too snui!. 

promote the action of oximunatic acid on carbonic oxide, 

the proportion 1 used was equal volumes of the hidrogen 
and carbonic oxide, and in the repetition of the experiment 
with the view of ascertaining if the result 1 had stated were 
accurate it was l»> be expected, that the same proportion 
would have been observed. Mr. Davy in his former expe¬ 
riment used the proportion of 8 parts of hidrogen to (0 of 
carbonic oxide, a deviation of no great importance, and of 
which therefore I did not think it necessavy to take notice. 

But he has now employed the proportion of only 4 mea¬ 
sures of hidrogen to 10 of carbonic oxide. 1 know not what 
may have been the reason for this change of proportion, 
but it is obvious what effect is to be expected from it. ] 
had found, that dry carbonic oxide gas, and oximuriatic 
acid gas, do not act on each other; and I hod affirmed, that 
they do act, and that there is a production of carbouic acid, 
when a portion of hidrogen is added. According to the view 
with which that hidrogeu was added, that of affording y 
certain portion of water necessary to the constitution of 
muriatic acid gas, the larger the quantity used, the con. 
version of carbonic oxide into carbonic a£id by the oximu¬ 
riatic acid might be expected to be more complete. Mr. 

repeats the experiment with the view of disproving 
the result I had affirmed to be obtained; but he reduces the 
proportion of hidrogen more than one half ; and from not 
attending to the effect of it, he withdraws a9 far to possible 

the 
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the very circumstance held to be essential to its success. And 
still with th*t9 variation part of the carbonic oxide is con¬ 
verted into carbonic acid. 

1 have now to state the results of the experiments I have 
performed, substituting ammonia for water, in examining 
the product of the mutual action of the gasses. I was as¬ 
sisted as before in making these experiments by my friend 
Mr. Ellis, and the results were witnessed by some other 
friends. 

Ten measures of carbonic oxide gas, and 10 measures of 
hidrogen gas, each of which had been previously dried by 
exposure to lime, and -20 measures of oximuriatic acid gas, 
obtained from a mixture of muriate of soda, black oxide of 
manganese, and diluted sulphuric acid, and which had 
been kept in contact with muriate of lime, were mixed to¬ 
gether in an apparatus fitted with stopcocks, so that the 
gasses could be transferred and mingled without the inter¬ 
vention of water or of quicksilver. The mixture was ex¬ 
posed to light, excluding the direct action of the solar rays, 
for about 36 hours. At the end of that time, the apparatus 
being opened under dry quicksilver, a small quantity only 
entered, indicating a very inconsiderable diminution of vo¬ 
lume; and the quicksilver acquired a slight tarnish, a proof 
of the presence of a small portion of oximuriaric acid. The 
gas was transferred through dry quicksilver into an inverted 
jar; and ammoniac*! gaa, which had been previously dried 
by exposure to lime, was added to it. Dense white vapours 
were abundantly produced, aud the introduction of the am¬ 
monia was renewed from time to time, until their produc¬ 
tion had ceased. A little water was then introduced to ab¬ 
sorb the excess of ammonia, and dissolve the concrete salt 
that had condensed. The solution w as rendered turbid by 
the test of moriute of barytes, iudicatiug the production of 
carbonic acid*. 

I soon 

• In some experiment! this roult waa not obtained, or the transpa¬ 
rency of the solution vu at least little impaired. To discover the cause 
of tbit 1 had dissolved small portions of muriate and carbonate of ammo¬ 
nia ha water, thus preparing a solution similar re that which I supposed 
to be formed in the experiment; but on adding to it muriate of barytes 

there 
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1 soon ascertained this in a manner altogether unequivo- Formation of 
cal. The concrete salt, condensed on the sides of the jar pT0 ^j. 
when the action of the ammonia hud ceased,beifig collected, 
on dropping it into dilute muriatic acid, a sensible effer¬ 
vescence was observed, especially when it had been taken 
from the upper part of the iuverted jar. This latter circum¬ 
stance appeured to Indicate, that the ammonical gas, when 
introduced to the elastic fluid remaining after the mutual 
action of the three gasses, had combiued iirst with the muri¬ 
atic acid, and ufterward more slowly with the carbonic acid 
that had been formed, so that the product of this latter com¬ 
bination had been deposited principally towards the head of 
the jar; a result which might indeed be expected from the 
more powerful actios of muriatic acid, than of carbonic acid, 
on ammonia. This afforded a mode of obtaining the two pro¬ 
ducts iua great measure separate. On adding the first portion Exp. 2 . 
cf ammonia, the white vapours were allowed to condense, the 
re.-idual gas was transferred into another jar, and a fresh 
portion of ammonia added. Thp salt obtained from the 
sides of the tirst jar was principally muriate of ammonia, 
that from the second was carbonate, and when dropped on a 
dilute acid effervesced as strongly as pure carbonate of am¬ 
monia did. The production of carbonic acid was esta¬ 
blished therefore beyond the possibility of doubt: it farther 
appears, that the conclusion I had drawn from my former 
experiments was correct, and that there is no fallacy in the 
introduction of water after the mutual action of the gasses 
to examine the product, the result being equally decisive 
when ammonia is employed. 

The residual gas in these experiments was found to be a Residual gu. 
mixture of hydrogen and carbonic oxide, with a little ni- 

thcre was no precipitation; and I farther found, that the transparency 
of a solution of pure carbonate of ammonia is not immediately im¬ 
paired by tbit teat. This may be ascribed partly perhaps to the action of 
ammonia counteracting the formation of carbonate of barytes, but 
principally to the excess of carbonic acid in tbe carbonate uf ammo¬ 
nia, which contributes to retain the barytes dissolved. Hence sub- 
caibouate of ammonia gives a precipitate with muriate of barytes, 
and iu the above experiment tbe solution became turbid on the addi¬ 
tion of the muriate only when an extra of ammooia bnd been added to 
the clastic fluid formed by the mutual action of the {asset. 


trogvn 
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trogen arising from the action of the oximurictic acid on 
the ammonia. When mixed with atmospheric air and 
kindled, it burned not with the blue lambent flame of car¬ 
bonic oxide, but with the quick flame of hidrogen, and af¬ 
forded by itR combustion only a small quantity of carbonic 
acid. This residue of inflammable gas, while there also re¬ 
mained a small excess of oximuriatic acid, is probably to be 
ascribed to imperfect exposure to light. 

n»cslow ac- f n performing th*>e experiment* 1 preferred the method 

lion puferablc t 

todetoojtion, submitting the gasses to slow mutual action at natural 

temperatures to that of promoting it by detonation, both as 
capable of being conducted with more accuracy, and in 
itself more conclusive. In the mode by detonation it is 
necessary to operate over quicksilver, and from the action 
cf the oxirot malic acid on the quicksilver it is more difficult 
to observe the phenomena of the experiment, and to esti¬ 
mate the results. In the slow action this may be avoided. 
We farther avoid any fallacy which may be supposed to 
arise froip the high temperature in favouring the decompo¬ 
sition of any water that may lie present. And the mutual 
action, from its continuance, appears to be more complete. 
I confirmed however the preceding results to a certain cx- 

but the litt«T tent, by performing the experiment by detonation, the test 
ca suit iJjr . . r , 

results. of mnnate of barytes indicating the presence of carbonic 

acid in the solution formed by the introduction of water after 
the ammonia. 
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Mr. J. Davy in his first reply to my observations on this 
subject stated, that he Imd repeated some of Cruickshank’s 
experiments on the production of carbonic acid by the action 
of oximuriatic acid on the carburetted hidrogen gasses. 
When the experiment is made over water, some ambiguity 
inav be .supposed to arise from its influence. But eveu 
when it is excluded, a portion of carbonic acid ought to be 
formed from the agency of the hidrogeu similar to that in 
the preceding experiments: and 1 did not make the expe¬ 
riment to ascertain this only from the uncertainty with re¬ 
gard to the existence of oxigen iu the composition of these 
gasses, which, if carbonic acid were formed, it might be con¬ 
tended contributed to its formation. Mr. J. Davy however 
considering this source of fallacy as of littleimportance, per¬ 
formed 
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formed the experiment, excluding *ater, and stated, that Mr. Davy, 
he “never obtained carbonic acid gas, though oximuriatic 
gas in great excess was employed.” I alluded briefly in 
my reply to the source of errour whence this observation I 
conceived had arisen, and I now find my conjecture to have 
been just. I had found in tbe case of the production of car- ^^ Tce 
bonic acid from the mutual action of oximuriatic acid, 
hidrogen, and carbonic oxide, that so milkiness is apparent 
on the first or even the second transmission of the gas 
through lime water, the small portion of remaining muriatic 
or oximuriatic acid preventing the formation of carbonate of 
lime. 1 had no doubt that this had operated in Mr. Davy’s 
experiment, especially as he laid stress on the very cir¬ 
cumstance which would give rise to it, the great excess of 
oximuriutic acid employed ; and I have found, that this is 
the case. One measure of carburetted hidrogen gas ob¬ 
tained by passing watery vapour over ignited charcoal, freed Thcexperi- 
frora my intermixture of carbonic acid by careful agitation 
with lime water, 8nd afterward dried, was mixed with a 
measure and a half of oximuriatic acid gas passed over dry 
muriate of lime; the mixture was inflamed over dry quick¬ 
silver by the electric spark ; the residual gas was transmitted 
first through water, and afterward through lime water; no 
milkioess was apparent in the latter on the first or second and carbonic 
transmission, but on the third the surface became milky, aci< * P rCKiuc# ^' 
the whole became turbid on agitation, and this was repeated 
on two or three subsequent transmissions. The production 
of carbonic acid was therefore not in the least doubtful*. 

• The residual gas in this experiment burned with the blue lambent Residual ga*. 
flame of carbonic oxide, and gave carbooio acid ia i{t combustion. If 
it were found to be carbonic oxide, it would prove, on the anppo&itiqn 
tbat the gas from humid charcoal alter careful washing with water is 
a binary compound of carbon and hidrogen, that still more oxigen bad 
been communicated from the oximuriatic acid, than bad gone to the 
formation of the carbonic acid ; or, if this were not admitted, the re¬ 
sult would throw tome light an the disputed question with regard to 
what are named the carburetted hidrogen gasses, whefher oxigen ex¬ 
ists in their composition; as it would reader probable the opinten, 
that this gas at least is a ternary compound of carbon, hi dr ogen, and 
oxigen, in opposition to the opinion, that it in a binary compound of 
eastern and hidrogen. 

VoL. XXIX.—JuiT, 1B1L 0 • Tha 
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AH the results 
confirm the 
formtr state¬ 
ment. 


Remark on 
the assertion, 
that Mr. 

)>a?y*s state¬ 
ment is not 
hypothetical. 


OR OXIMURUTIC 4CIO. 

The results of all these experiments then, iustead of in* 
validating, confirm what I have before stated. The sources 
of fallacy supposed to exist have been found to have no 
effect; and the more accurately the results have been exa¬ 
mined, the more strict has been the coincidence with that 

statement In all of them carbonic acid has been found to 

, 

be formed, and Messrs. Davys appeared not to have ob¬ 
tained it in their experiments, because they did not look for 
it with sufficient care, or were not sufficiently aware of the 
fallacies, by which its production might be concealed. 

On the other topics of this discussion I am pleased to 
find, that it is not necessary for me to enlarge; as, with 
regard to those of any importance, Mr. J. Davy has in bis 
lost communication either attempted no reply to my observa¬ 
tions on his former statements, or the reply is in general such, 
that, with a few remarks, I willingly leave the decisioirto tlm 
judgment of those, who have given attention to the ques¬ 
tion. 

He still for example professes to maintain, that the pro¬ 
position ** muriatic acid gas is a compound of oxixnuriatic 
acid and hidrogen" is not an inference from the fact, that 
this gas is obtained from the mutual setion of these two sub¬ 
stances, but is the expression of the fact itself; that because 
they are the only substances concerned in the experiment, 
and it is equal in weight to the weight of them employed, 
u muriatic acid gas is not iuferred, but immediately per¬ 
ceived to be a compound of oximuriatic gas and hidrogen, 
and that all the other cases are analogous." His brother’s 
views therefore he contends are not hypothetical; and, if I 
fail in proving them such, I fail, be sdds, altogether. 1 
confess 1 have felt surprised, that this ground of defence 
ever has been assumed, and that Mr. H. Davy should have 
remarked, that I have mistaken his views in supposing* them 
to be hypothetical, adding, that V he merely stated what be 
had seen, and what he had found." And although Mr. J. 
Davy might at first have adopted these sentiments, 1 bad 
hoped, that the observations hi my former paper would 
have convinced him, that this view was a hasty one, that 
these pretensions were too high, and that the subject might 
be presented under a very different aspect. If 1 have failed 

in 
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in this, I must despair of being more successful by anjr Remark on 
farther illustrations, and I feel indeed no desire to add illus- 
trations on what appears to me too obvious to bear a mo- Divy’s state¬ 
ment’s reasoning. I shall only present the subject under “^^eiical. 
ode other light; and beg to remind him, that the very pot* 
sibUiiy of the proposition being called in question without 
any doubt being expressed of the accuracy of the experiment 
on which it rests is a sufficient proof, that it is not a simple 
expression of the fact, as he and his brother suppose, but an 
inference from the fact. I should not involve myself in the 
absurdity, or rather in the palpable contradiction of deny* 
ing, that muriatic acid gas is obtained from the mutual 
action of oximuriatic acid and hidrogeu, and is the only 
sensible product of that action, while I did not call in ques¬ 
tion the accuracy of the experiment of which this is stated to 
be the result; though I feel no hetitatiou in denying (equally 
admitting the experiment) that muriatic acid is a com¬ 
pound of oximuriatic acid and hidrogen. I perceive an es¬ 
sential difference between these two propositions; the one 
(supposing the experiment accurate) is a simple expression 
of a fact; it will for ever remain true, be the progress of the 
science what it may, and no one who understands the terms 
in which it is expressed will call it in question; the other is 
an inference from the fact, which may be questioned, and 
may prove to be false. If Mr. Davy however can perceive 
no difference between them, he is right in maintaining, that 
his brother’s opinion is a genuine theory. I trust I need not 
add, to avoid misconception, that I have admitted, that, 
were oar iuduction to be restricted to this fact, the conclu¬ 
sion drawn by Mr. Davy, as it is the most direct, would be 
the most probable one; it is only when connected with the 
other phenomena to which it is related, that it become? 
more doubtful; it then comes in contact with a different 
conclusion, which may be drawn, and which in relation to 
some of these phenomena has in its turn the advantage of 
being more directly inferred; the two are to be* compared, 
in their whole extent, and the one which in its application to 
all the phenomena shall appear most probable is to be pre¬ 
ferred. It is altogether a limited view, to look only to the 
experiment o? the prod action of muriatic acid gas from the 

O 9 ' mutual 
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mutual action of oximuriatic acid aud bidrogen ; for, to 
draw the conclusion from that experiment, we must previ¬ 
ously know what is the constitution of muriatic acid gas, 
and what the constitution of oximuriatic acid; and the most 
probable inferences with regard to these mtiftl regulate the 
conclusion that ought to be drawn. If there is reason to 
believe, that the former is the real acid, and that the latter 
is a simple substance, it may be inferred, that muriatic 
acid gas is a compound of oximuriatic acid and hidrogen* 
Hut if there are facts whence it can be inferred, that muriatic 
acid gas contains water, or that oximuriatic ucid contains 
o %igen, the theory of the experiment must be given in con* 
f.-inity to these—the oxigen of the oximuriatic acid com¬ 
bining with the hydrogen, and forming water, which the 
muriatic acid holds combined with it in the elastic form. 
There are facts from which these are the most direct and 


probable conclusions; and these conclusions are avoided by 
less direct, and more complicated and hypothetical assump¬ 
tions. And it is merely an errour in logical deduction to 
suppose, that such assumptions require no independent 
proof, liut are established because they would follow if the 
inference were admitted, that muriatic acid is a compound 
of oximuriatic acid and hidrogeti. 

Mom obvious To some of the examples which l had given, illustrating 
conclusion not f] jp £ t . Bera l proposition, that the most obvious conclusion 

4fwyy$ just. ° 1 . 1 . 

fiom an experiment is not always the just one, Mr. J. Davy 
has stated some objections, which perhaps it is superfluous 
to notice ; for, were even the illustrations incorrect, the 
proposition itself cannot be denied, and it might be easily 
illustrated by other examples. T he truth however is, that 
the examples T have given remain in full force.* .To one of 
{hern indeed, that from the production of dry inuiiate of 
potash, no objection has been ottered. With regard to the 
Ph.uui tionef ether, that of the production of calomel by combining mu- 
ralumel. riutic acid and oxide* ot mercury, there may be, as he sup¬ 
poses, a production also of water, (though this remains to be 
jiflroved) yet still the most direct inference from the experi¬ 
ment is, that calomel is a compound of the oxide aud acid ; 
for it is a more simple conclusion, that this water had been 
deposited Srfrm the arid, than that it had been formed by 

the 
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the oxigen of the oxide combining with hidrogen from the 
acid, while the oxmuriatic acid combines with the metallic 
mercury to form the calomel. Mr. Davy seems to doubt 
indeed if calomel cun be formed by presenting muriutic 
acid to oxide of mercury. If the metal is highly oxidated, 
corrosive sublimate, it has long been known, is formed; but 
it is equally true, that culomel is the product of the mutual 
action of muriatic ac.d and mercury in a low state of oxi¬ 
dation. 


1 had given ns an example of hypothetical assumption in Production of 
Mr. Davy’s system, the explanation of the production of^dfrom'mu 
oximuriatic acid by distilling muriatic acid from oxide of m tic acid «nd 
manganese; the explanation supposing, that the oxigen of oxi( *c of mar>- 
the oxide combines with the hydrogen of the acid and forms gAneSL * 
water, while the oximuriatic acid is set free. To this Mr. 


J. Davy replies: “Mr. M. asserts, that Mr. Davy is ob¬ 
liged to suppose , that water is produced in the comtnou 
mode of making oximuriatic gas from muriatic acid by 
means of the black oxide of manganese. Mr. Davy has as¬ 
certained the fact, that oximuriatic gas and water are pro. 
dneedv when black oxide of manganese is heated in muriatic 
acid gaB.” It \s almost superfluous to remark, that here the 
leading term in the proposition, and on which the whole dis¬ 
cussion rests, is changed. 1 had asserted, that Mr. Dav\ 
is obliged to suppose, that in this experiment water is formed : 
and the assertion is strictly correct. To say, thut Mr. 

Davy has ascertained the fact, thut water is produced , is 
saying nothing to the point. The production of water in an 
experiment is not its formation , nor is it a proof of it; it h 
as probable a priori , that it is deposited, as that it is 
formed : unless there be particular evidence'indeed^ for the 
latter conclusion, the former is to be preferred as more sim¬ 
ple and direct; and though water is produced, in other 
words becomes sensible, when muriatic acid gas acts on 
black oxide of manganese, I repeat, that Mr. Davy 
is obliged to suppose it is formed ; and that he has no other 
proof of its formation than this supposed truth of his hy po* 
thesis, which is of course assuming the point in dlspufe. 

In a different part of his reply Mr. J. Davy, from not at- Distinction 
tending to this distinction between the production of water between pro- 

and 
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d action and and the formation of water, has supposed, that I have ne# 

formation. . . . . [ , - . 

glected its agency in an experiment, when I only suppose 

the most direct conclusion, and the one most strictly ana¬ 
logous to that which would be formed in similar cases, to be 
drawn. If muriatic acid gas in acting on a metallic oxide 
disappears, forming a solid product, while water is also pro¬ 
duced, the roost obvious and direct concbision, and the one 
most conformable to a very extensive analogy is, that the 
acid has combined with the oxide, and that the water had 
been previously combined with the acid, but does not enter 
into the new combination. If nitric acid vapour, or sulphu¬ 
ric acid vapour, were transmitted over a metallic oxide, with 
similar results; the disappearance of the acid, the formation 
of a solid product, and the production of water; this is the 
very conclusion which I suppose Mr, J. Davy would consi¬ 
der hs the legitimate one; and it may be well for him to 
consider h little further the grounds oti which he violates 
this mode of induction, in refusing to draw a similar con¬ 
clusion with regard to muriatic acid. 

Hypothetical I had given some examples of hypothetical explanations 
explanations^ j n JVIr. Davy's system, which I regarded as much more 
systc», D * Vy ’complicated than any of those which are given in the oppo¬ 
site opinion. Mr. J. Davy has endeavoured to render them 
more simple, but I fear with little success. Dry muriate of 
potash is regarded as a compound of oximuriatic acid and 
potassium. On dissolving it in water, I conceived, that, 
in conformity to the system, it was supposed to be converted 
into a compound of muriatic acid and potash, a portion of 
the water being decomposed, iu oxigen communicated to 
the potassium, and its hidrogen to the oximuriatic acid: 
and that again in expelling the water from this solution, 

• and obtqiuipg the dry salt, the hidrogen of the acid and the 
' oxigen of the potash combine, forming water, while the oxU 

muriatic acid and the potassium enter into union. In 
giving these as the explanations which are conformable to 
Mr. Davy’s system, I believe 1 have done it justice; and 
9 that, though sufficiently hypothetical and implicated* 

they are the most probable of which it admits, and are in 
conformity to his own statements: “the action of water on 
these compounds which have been usually considered as 

muriates 
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muriates, or as dry muriates, but which arc properly combi¬ 
nations of oximuriatic acid with inflammable bases,** being 
stated to be exactly that which 1 have described; oxigen 
being supposed to be commuuicated to the base, and hi- 
drogen to the oximuriatic acid. Mr. J. Davy rightly re¬ 
marks, that they are conjectures : and to avoid them, he sa- 
tisliea himself with remarking, that “ fused muriate of pot* 
ash is n compound of oximuriatic acid and potassium; and 
the solution of muriate of potash is a compound of oximu- 
riatic acid, potassium, o\igeu, aod hidrogen.” If fused 
muriate of potash is a compound of oximuriatic acid and 
potassium, how can it be obtained frptn the watery solution 
formed by uniting potash and muriatic acid, by the evapo¬ 
ration of the water, without the very changes taking place, 
which I have stated ? With regard to the changes that oo 
cur on dissolving it in water, Mr. Davy gives a view indeed 
somewhat different from that which I had stated, but not 
much io the advantage of his hypothesis. It is not merely 
it seems a portion of water that is decomposed so as to form 
muriatic acid and potash ; but the whole water, if the above 
statement of Mr. Davy with regard to the nature of this 
solution have any distinct meaning, is decomposed; and the 
solutionis a quaternary compound of potassium, oxirouriatiq 
acid, oxigen, and hidrogen, in which ueither potash, muri¬ 
atic acid, nor water exists. ]f this is simplifyiug chemical 
theory, and rendering it more probable, we have hitherto 
been much mistaken m our notions of simplicity and pro¬ 
bability. I know not if Mr. J. Davy is prepared to extend 
the same view to other analogous cases, and to say for ex¬ 
ample, that, when we dissolve sulphate of soda in water, we 
form a compound of sodium, sulphur, oxigen, and hidro* 
gen. It is needless to analyse the other example of the 
mutual action of nitrate of mercury and muriate of sodq, 
as the same remarks nearly apply to it. 

I had stated the fact of charcoal not bung acted on by NontcUon of 
oximuriatic add as presenting an anomaly in Mr. Davy’s adTon'char- 
hypothesis; for, since oximuriatic gas is held to be a prin* cosU 
ciple similar to oxigen in its general chemical agencies, it 
ought like oxigen to combine with charcoal, and still more 
fo« since it combinei with all other inflammable and me¬ 
tallic 
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tallic substances. Of this a satisfactory explanation may 
be given in conformity to the opinion, that oximuriatic 
acid acts on inflammables by imparting oxigen; while 
it remains an anomaly in the opposite opinion. To 
this the reply is made by Mr. J. Davy, that 1 seem to 
consider every thing anomalous, that is not accounted 
for; and the query is added, u Can Mr. M. account 
for the want of action between churcual and nitrogen, 
*nd between the metals and nitrogen ? and, if he cannot, 
does he consequently consider these facts anomalous 
The fallacy of this reasoning I should scarcely hove sup¬ 
posed could have escaped observation. The anomaly with 
regard to charcoal is not simply, that it is not acted on by 
oximuriatic acid, as it is not acted on by nitrogen; but that, 
being an inflammable substance, and every other inflam¬ 
mable being acted on by oximuriatic acid, it is not. In¬ 
flammable substances are not acted ou by nitrogen, we 
have therefore no reason to expect any action to be exerted 
by it on charcoal; while there is reason to expect, that 
charcoal, in common with other iuflaminable substances, 
should be acted on by oximuriatic acid ; in the one cuse 
there is no general result, to which an exceptioo occurs; in 
the other there is, and there is therefore an anomaly. Of 
this singularity with regard to charcoal, the explanation 
which may be given in conformity to the common opinion 
16 so satisfactory, as to afford even a presumptive proof of 
the tru'.h of that opinion, the fact being precisely what 
might he expected to occur. On Mr. Davy’s hypothesis it 
is confessedly incapable of beiog uccotintod for. 

With regard to the new gas, which Mr. Davy has ob¬ 
served, a compound, &9 he regards it, of oximuriatic acid 
and oxigen, 1 have little to say. Without speaking lightly 
of it, as Mr. J. Davy imagines; or without doubting, that 
it may be able to convert carbouic oxide into carbonic acid; 
I may simply remark, that J have no reaspn to believe, that 
it operated in my first experiments; it no doubt was ex¬ 
cluded in the repetition of the experiment by Mr. H. Davy, 
in which, as has already been remarked, carbonic acid is 
formed; and I have farther avoided it in the experiments 
ftated in thii communication, without fiuding any differr 

cncs 
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*nce in the results. The difficulties which Mr. Davy has 
supposed attend the common opinion from the comparative 
inactivity of this gas, though it contains more oxigcn than 
oximuriutic acid, and which lie imagines will probably lead 
me to “adopt the new idea, that oximuriatic gas is a sim¬ 
ple body,” appear to me of no weight. The powerful ac¬ 
tion of oximuriutic acid does not depend merely on the 
quantity of oxigeu it contains, but on the state of combina- 
nution of that element, and the disposing uffinity exerted 
by the muriatic acid; and 1 can easily suppose the quan¬ 
tity of oxigeu to be increased without any angmeutation, or 
even with a diminution of power. It will be time enough 
however to explain this to Mr. J. Davy, when the proper¬ 
ties and composition of this new compound are more fully 
detailed. 

I have now given all the attention to this controversy, 
which it appears to me to claim ; and the progress of it has, 
I trust, shown more dearly, that the common opinion of 
the relation between muriatic mid oxiniunatic'ucids is still 
the most probable oue, inferred by the most simple and 
direct induction, and in strict conformity with the es¬ 
tablished theory of ucidity, end the chemical agencies and 
combinations of acids ; while the opinion of Mr. Davy, in¬ 
stead of being, as it 1ms been contended, a simple expres¬ 
sion of facts, is an hypotnesis, involving assumptions gratu¬ 
itous and complicated, and at vuiiunce with extensive and 
well established analogies. The experimental proof I have 
brought forward, and which I consider as sufficiently con¬ 
firmed, is still farther, it appears to me, conclusive in sup¬ 
port of the opinion I have maintained. I regard the dis¬ 
cussion on my part as closed, arid I shall not be disposed to 
resume it, unless some new fact* or arguments arc adduced 
aufficiently important to demand consideration. 

1 am, with much respect. 

Your most obedient servant, 

Edinburgh , June the 7 th 9 J. MURRAY. 

1811 . 


P. S. Mr. J. Davy, in a communication in the number of On the 


ni» 


your Journal for May, has stated a senes oi facts, from tonuftht 

' * ... tailoidi, 

which 
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which he hat inferred, that the opinion I had advanced 
with regard to the nature of potassium is unfounded. He 
will have observed, that, in my second paper, published in 
the supplement to your last volume, which accompanied 
that number, 1 have taken notice of the greater number of 
these facts; and, that 1 had given them due consideration 
both in conducting the additional experiments of which I 
have given an account, and in forming the conclusions I 
had drawn. It is therefore unnecessary for me to make any 
observations on his statements in their present form. The 
whole subject, from the difficulties which attend it, 1 consi¬ 
der as open to farther investigation, though I may add, that, 
without placing any undue confidence in my own experi¬ 
ments, I do not consider their results as invalidated ; and, 
that T still regard the view I have given of the nature of the 
metalloids us the one which is most probable, nor shall I 
have any hesitation in engagirg in the more minute discos- 
pion of the grounds on which it rests. 


VII. 

e 

Description of Fin, ilhtfirntej bj Directions. By Mrs. 

Acmes Ibbetson. 


To Mr. NICHOLSON. 


I 


SIR, 


Arrsoflemrot A AM now a description of the fir tribe of plants, 

d ihe fir tube, seldom, I believe, studied, though well worthy of attention, 
as differing more in many important particulars than any 
natural order of plants 1 am acquainted with. Though sel¬ 
dom interfering in tha araaugements of botany, I have ven¬ 
tured to place the thqjas with the cypresses, allotting the 
cedars to the genera they appear tq belong to. For they 
hpye been hitherto placed without the least regard to thejr 
flower or fruit; else couM the white cedar be called a cedar, 
or the balm of gilead fir a pine? I shall divide thepi into 
three sorts, the pine, the cypress, and the cedar, placing 
|he various a A ecies according to their fructification.- 

* ‘ Firs 









DESCRIPTION PP TBS TIM. 3<ft 

Firs differ from plants in general in having no spiral They hare as 
wire; for these vessels are absolutely only to be found 
wheie the leaves require turning, and not when so fastened 
on the main stem, as to be incapable of changing their po¬ 
sition: an arrangement that might have been expected, since 
to turn the leaves as habit requires, to open and shut the 
dower, are the real offices of the spiral *ire T 

The fir tribe differ also in forming their baik and rind by They«!isfarmt 
leaves; for, while m common plants the juices with the *** 

thread vessels of the bark form together the upper covering leave*, 
of the tree, in ihe firs they form leaves alone^ mud with these 
the tree is covered. The leaves ot toe pines are more sim¬ 
ple in their formation than leaves having the spual wire, mil 
that rolling and pressing is not used in any of the fir tiibe, 
though the buds are more difficult to be understood in their 
general arrangement. To comprehend a leaf bud when 
forming, )ou must take it out of tbe interior of the 4t leuf • 
uily ”, within which, and next the stem, it will be found. 

The leaf bud cousi-ts of several pairs of calyxes, having The leaf Ml* 
a bundle ot leaves weaving: as at tig. J, PL V. Take one 
of these, and in the solar microscope It will 9how n teiy 
cunously worked wood, vessels ready formed ; .is a middle 
to the leaf, and a parcel of thieads weaving the sides of 
the leaf by passing backward and fqi ward : see fig. 9 , where 
a a are the side*, and b b the middle, through which the 
threads pass. When this is done, the pabulum or blood of 
tbe plai>t coagulates, at|d settles on the threads, forming a 
mass both thick aud durable; while the cobweb skin, which 
is woven with the calyxes fastens on it, aqd coders the 
whole. Now the edges of the leaf begin to shoot, while 
threads of singular fineness and beauty appear; but scarcely 
have you time to admire the various prismatic cplouih they 
reflect in the sun, ere they are covered by the same cobweb 
skin, which makes^of these apparent gloss rings (for sticli they 
seem) one regular circular vessel; bordering the leaf, and 
fasteningdowp the upper surface: the next appearance of 
the leaves is at the top ot a bud, their form is then complete, 
though extremely small. In this bud you see the first start¬ 
ing of the flower bud from the lineof life as ot fig. 3; where 
€ € are the female buds, d d tbe leaves. No sooner has the 

flower 
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flower bud got its scale* and clothing to fit it for the cold 
it may encounter, than the item will lengthen, and leave 
* the female bud on each side of the stalk ; carrying it* leaves 
(still covered by a scale) oil the top; when growing in length, 
and having now acquired a proper height, for the last time 
the stem begins to shoot, and the leaves push oil' the scale 
as they increase, depositing their proper number at each 
point of the stalk, according to the species. But the calyx 
still remains stationary, so that the length of the stalk, 

1 with the uuoiber of leaves contained in each bud, is ^jsily 
known. 

Peculiar bud There is in the pines a peculiar sort of bud, that mutt 

m tlu> pirns, catch the uttention of the most careless. In the shape, 
and with the appearance of a bud, it is in reality the spring 
shoot, showing itself in May or June, just after the leaf 
buds have made their spring increase, and when their fea¬ 
thery tops display such beatifnl green plumes, Jt is also 
that peculiar thing, which serves to show the height the tree 
gains each year, and proves, that the leaves alone form its 
covering. It i& the increase of the stem without the wood ; 
that is, the bark and inner bark forming their shoots, while 
all around the 6ides, closely imbedded, are found buds of 
leaves, serving, as the stem increases, for the future cover¬ 
ing of the tree. As soon as this is finished, the wood, line 
of life, and pith shoot up in the middle, and then the stem 
is completed. 

Femilefcud. But this does not happen till the female bud is formed 

at the top of this new shoot. At first the line of life runs 
up through it, and may be seen as a few green threads, fol¬ 
lowed by some wood vessels. The female flower is then 
protruded ; and the rest of the wood begins to grow. This 
is an uncommonly curious process, as pla inly proving two 
things: 1st, That the, bark, inner bark, and leaves, want 
little assistance from the wood: 2d, That as soon as the 
pistil and stamens begin to grow, the line of life is their 
first accompaniment, and then the wood. The bud, whop 
the female cone appears at top, is near a foot long, and 
often more in the Scotch fir, in the sprnce still more, and in 
the silver fir less. Still it is the same thing, though rather 
different in appearance, 


There 
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There is a peculiarity in the Scotch fir, and Weymouth Peculiar bloom 
pine, not to be found in any of the tirs, I mean the beauti- Jj" jjjj 
ful matter, which resembles the bloom of a plum, and mouth pint, 
which, like that, is a cryptogamiau plant of an elegant caused by * 
kind ; and though its extreme thickness grows only in spots, 
yet it is spread in a less degree over till the back of the leaf. 

It comes not till the leaf is fully formed ; and disappears 
with age and sickness. 

The Scotch hr is very different from the other pines in scotch hr, 
gro^b. If not in perfect health, and in a soil exactly suited 
to it, it is but too apt to grow squalid and ugly. Indeed no 
trees so directly show sickness as the tirs. As soon as the Marks of dii- 
stem of the tide bough ceases to be on an even line with eISC m u ’ 
the branches that proceed from it, especially ut its termi¬ 
nation, and as soon as it stands much above them, it begins 
to mark a disordered frame, and its future symptoms of 
decay are as regular as the seasons. For years, the tree will 
continue growing more unsightly, though it may require a 
century to k.ll it. But when in perfection it is a beautiful 
tree, and less formal than other lira. The piuus lutifolia is 
a variety of this spcciea. 

*The stem of the pine I have in part described, the leaves Peculiar mat- 
Btaudiug instead of bark aud inner bark; the scales instead 
of rind. But next to the bark is a matter in all firs, which 
has hitherto been called by that appellation, though dif¬ 
fering entirely from it. To inquire into the nature of this 
substance, its use, and why placed there, may be worth the 
trouble. Oil examining all those trees which have hitherto and in all tret* 
yielded the tanning principle, 1 find they have invariably this ll . ,al un * 
substance placed next the bark, and joining the albumen; mn * 
although it is found in no other trees. On*farthcr examina¬ 
tion it appears to be allotted to them in a degree of thickness 
very nearly proportioned to the strength we have found in 
this same tanning principle, in each tree. Thus in the 
sumach it is composed of about 8 or 10 rows in thickness, 
in the oak of O' or 7; in the willow of 5 or 6; and so on. 

Now od placing a piece of this matter in the solar micro¬ 
scope; I find, instead of being bark, it is wood formed 
exactly the tame as the wood on the other side of the albu¬ 
men. But to altered, so changed in its appearance and 

feel 
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fvel, that a large magnifier alone conld prove it tbe tame * 
for instead of that hard and harsh substance, it is soft, 
smooth, and pleasant to a gre at degree. But when I came 
to disaect the firs, instead of finding a few rows of this 
matter, there were 40 or 50, making two or three tenths of 
an inch in thickness ; it was become so soft in every respect, 
that it serves for bread in some countries. T]hough so 
thick it will turn round the finger with the utmost ease, 
and is far more succulent, more oily, and of a more beauti¬ 
ful white colour, than this matter in any other trees J^have 
mentioned. 

of ibis From all those observations, I think I may notice the con* 

matur. elusions l have drawn from these data, without being ac¬ 
cused of giving way to imagination* 1 am persuaded, that 
this mutter, placed in this situation in the tree, is intended 
to guard the albumen from being steeped in this softening 
liquid, aud therefore never gaining the strength requisite to 
it: that the matter thus placed shows the effect of this tan¬ 
ning principle by the extraordinary changes of its appearance: 
and that the conclusion naturally to be drawn from the whole 
is, how much stronger must the tanning principle be in the 
firs, when nature is forced to have recourse to 9uch an ea^e- 
pedient, in such »i treble guard : and how strong must the 
juices be, which have produced so astonishing an alteration, 
. for the wood can only be compared to beautiful white leather. 
Why this matter should tear off with the baik, and leave the 
wood, is easily explained, as is also the reason why at this 
time the bark comes off at all* It is in the spring and fall, 
that the new albumen shoots; and it is then so soft and 


Wco4 in other 
trees. 


Fructification 
oi the piaci. 


watery, aud its vessels, if formed at all, so weak, that the 
smallest effort ^separates them. Indeed, at first it is only 
a .collection of the sap to form the albumen; and they of 
course then fall opart. 

As to the wood of the pines, it is nearly the same as in 
any other trees; composed from the depositions of a near 
tow each year. 

I shall now show the fructification of tKe pine*. There 
is perhaps no seed, where nature so plainly and openly ex¬ 
poses her whole process, as in this tribe of plants. So evi* 
4*ntly indeed does she develope them to the view of the at¬ 
tentive 
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tentive physiologist, that even dissection it unnecessary. I 
shall also, in describing the seed, prove the truth of all I 
have hitherto advanced on this subject, and shall continue 
to take my specimens of the pines from the Scotch fir. There 
is a curious particular.concerning them, yet unknown I be¬ 
lieve. The cones of the present year are not impregnated 
till the following; nor are they fit for planting, or will they 
come off the tree, till the succeeding season. When they 
are first seen on the new shoot, the stamens have already 
exhausted all their powder: besides, the cones have at that 
time no seed within them. But the following May, as soon 
as the stamens make their appearance, the cones, if watched, 
will exhibit a beautiful sight. On each squama will he 
seen two brilliant drops of liquid, the juice of the pistil, 
appearing toward noon, and subsiding in the evening. For 
s little time it will continue thus, till the stamen has risen 
out of its calyx, and each anther hangs like a basket of 
gold dust, ready to disperse in air. In a short time the 
drops on each pistil get saturated, and pass down to the 
seed, which they impregnate; running the line of life, filled 
with the mixed liquor, into each seed, and forming the cor- 
culun • As soon as the heart is perfected, the same line 
shoots lower, and produces the pocket, which is the out¬ 
ward cuticle of the embryo, and the cotyledons,. When 
the pocket is large enough it joins to the heart, and the 
cotyledons begin to grow ; and this is a long process in the 
fir tribe of plants, where there are from 5 to 10 in each seed. 

1 know no plants so.capable of proving the mistake into The cotyle- 
whicb most botanists have fallen, “ in supposing the coty- 
ledons nourish the embryo”; for though these seeds, like embryo, 
all others, have the 8 parts perfect; yet, being of the foli- 
ferous kind, they are to very diminutive, a large magnifies 
is required to see them* Would then 'most nourish¬ 
ment be formed, where there was hardly any embryo to 
feed? Besides, as I have before observed, the cotyledons 
are a part of the embryo; it would therefore be nourishing 
one part with the other; au idea not to be supported. 1 q 
the firs also the nourishing vessels are so very plain, that all 
must see them. See fig. 4 and 5. 

Having now explained the Scotch firs, as an example of The cypress 

.li kind ' 
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all the pines, which they in fructification and habit cfoseJjr 
resemble, 1 shall turn to the cypress kind ; including only 
those, the fruit of which bear u strict analogy to the cypress; 
as the white cedar, the balsamea, the arbor vit®, and others, 
too many to name; taking the white cedar as an example 
of all the rest. 

The young shoot of the cypress kind is curious.. It so 
much resembles the jnuiper, that the most knowing gar¬ 
dener would be deceived. This is caused by the first shoot¬ 
ing of the leaf bud in the axil of the leaf; which necessarily 
throws it from the stalk, to which at every other time it 
cleaves most closely : for they have iubricate leaves, with the 
leafing branches quadrangular, which makes them take a 
pyramidical form. The Bermudas cedar is only a variety of 
the cupressus sempervirens, expunds more in its branches, 
grows larger in size, and is that species from which the 
wood is taken, so remarkable for its resistance to the insect 
tribe. The pin us balsaine.i, with its brown and woody co¬ 
rollas, has the same fructification, though the cone is in the 
former more expanded. In the arbor vitte it differs little ; 
though this has generally beeu supposed to carry its inale 
and female flowers ou different trees. But this I conceive 
a great mistake ; I have repeatedly drawn them from the 
same plant, as well as in the balsamen. 

The stems of the young branches of all these of the cy¬ 
press kind are more formed like leaves than stems, only that 
they are so thick as to have no edges. They are almost 
wholly composed of pabulum, having very few regular ves¬ 
sels. A quantity of smaller bubbles of resinous matter, 
surrounded by a net work enclosing now and then a larger 
circular bleb.. Thu? net on net appears to form both the rai- 
jior branches and leaves: but the principal stems are com¬ 
posed us those of firs in general; except, that in the larger 
stem of all firs there is a peculiarity not yet noticed. In 
showing the interior formation of trees, I mentioned the grand 
obstruction, and the middle*. This last was the stoppage 
of the pith at the commencement of each branch. Now 

• See Journal, vol XXVIII, p. a59, 260. 

when 
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when a branch is divided in the firs, the wood as usual is 
perceived to supply the place of the pith; but in the middle 
of the wood 19 a square of pith proportioned to the size of 
the branches, which is seen in the firs only.. In all firs there 
»9 very little pith: possibly therefore it may be intended to 
supply the moisture necessary to raise the wood for the pass¬ 
ing of the buds : for in the firs almost all the buds may be 
Sfeeu passing from the line of life to the exterior in this very 
place; and perhaps no plants give more complete conviction 
to the mind respecting that important point, namely, whence* 
the flower buds proceed, than the firs; for they are seen 
proceeding in every direction from the interior, and throw¬ 
ing off their female cones as the stem increases. 

The leaves are formed with a large bladder in the middle. The leave*, 
and a thorn at top. 

The fructification is very different from that of the pines. The fructifcc** 
Fig.7 is a single squama of the cone of the cedar thyoides; fig. ton- 
8 is a.quama dissected; and fig. 1, PI. VI, is the male ament. 

I now turn to the Teal cedars, at the head of which may Cedar*, 
be placed the cedar of Lebauoo. With these \ have joined 
the larch, and all those the leaves of which grow in bun¬ 
dles. In fructification they much resemble the pines; but 
their nature agrees not together; and if any should be se¬ 
parated beside the cypress, it should certainly be these. 

They are hardy, and brave every climate, from the hot 
Bermudas to the moist Barbadoes, and the cold New Eng¬ 
land, and grow in perfection in all. They grow also iu the 
bog9 of America, and on the mountains of Asia. The ce¬ 
dar we have from Jamaica is a spurious sort; and the wood 
so porous, that wine soaks through it; while that of Caro¬ 
lina (probably a true c^edar) is so firm and close^ that it 
often preserves the strongest spirits in vigour. In this coufi- 
try none of these firs have any scale, or covering to their 
leaf buds; and they are also perfectly alike in their manner 
of forming their leaves. It is curious, that in the pines. Leaves, 
where the leaves are few, or in pairs, they weave in bundles; 
and in the cedar, lurch, &c., where they come out in bun¬ 
dles, they weave singly. There is no apparent leaf bud ; 
the whole work is formed within. Each separate little calyx 
has a 1 undle of threads, which it- winds round the long 

Vol. XXIX—Jolt, 1811. P vessels. 
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vessels, working them in and out like basket work, thus 
binding them to the middle wood vessel. But no sooner 
are the leuves formed, though ever so diminutive, than the 
stalk shoots, carrying up the leaves with it, and another 
general calyx forms round the parcel of leaves; the single 
calyxes remaining to bring out fresh ones, and to serve to co¬ 
ver the new stalk. The edges of the leaves ure formed very 
differently from those of the pines. A parcel of threads, 
very clear, and apparently full of water, are found shooting 
by the side, and binding themselves to the leaf by a single 
thread. In some of the real cedars there are two, in some 
three, and in the larch four of these vessels. 

There is a peculiarity in the cedar of Lebanon so very 
extraordinary it must not be passed over. The upper cover¬ 
ing of the trunk of the tree seems as if too long for it, and 
sits in high ridges all the way, appearing as though, if 
stretched out in length, it would he as long again. It 
would be very instructive to know whether this is the case 
in its native land. 1 have long been seeking for the ball and 
socket found in some plants, and peculiarly marked in some 
firs, where the brandies have missed. In the cedar 1 was 
much struck with this appearance, and resolved to try whe¬ 
ther I could find the ball. On cutting round it, it moved 
under my hand, and I found it was easily taken out. I 
liuve now procured ten of them, some formed like a pointed 
top, some merely circular, but the bark and rind, instead 
of being, like that of the rest of the tree, formed of thick¬ 
ened leaves, are divided into narrow slips of bark and rind, 
rolled, and covering it like basket work. 

Another pecu- There is also another peculiarity never seen in Our forest 
iianty. trees, and whicfi appears to belong only to the exotic trees: 

a projection round the pait where'the branches first shoot. 
If they have it uot in their own climate, it may be an in¬ 
crease to strengthen them, weakened by growing in a foreign 
country. 

Fructification. 1 shall not occupy your pages with describing at length 
the fructification of the cedar, as its process very nearly Te* 
semblrs the account already given; but mention only, that 
Abumtace of its cone is extremely large and solid, and appears to con- 
unnm. tain a greater quantity of the tanning principle than any 

other 
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Other part. The seeds are not only full of it, but are 
covered without by bladders filled with the same juices. 

As I have now concluded my account of the firs, I shall Wood 
finish with a few words respecting wood in general* as one of 
the most important subjects in the botanical world. Some of 
our best physiologists have made a strange mistake, if 1 may 
venture to say so, in supposing it impossible that the wood capable of con* 
can convey sap, becuusc the wood can be torn to atoms. ve > in S M P* 
Look in the microscope at one of these shreds, and it will 
be found pointed, not a sap vessel, but a fragment. The 
sap vessels are round, but the wood has besides the bastard 
pipes, pieces of thin flimsy texture, which fill up all the 
places between the sap vessels, and are very large in young 
wood, and will divide into hairs; which are often taken for 
important vessels. The sap vessels also will separate, but 
I cannot conceive their being thus flexible, and easily torn, 
lessens their power of conveying sap when perfect and 
whole. But >s it not an easy thing to prove* thBt they ore 
the real sap vessels? since they are the only pipes yet found 
in plants, that will convey coloured infusions, as all ac¬ 
knowledge. 1 have repeatedly taken a branch three or four 
feet long, and though 1 could not make the coloured mix¬ 
ture rise the whole space at once; yet by cutting a little 
below where it stopped, 1 have made it by degrees rise the 
whole length, and thus proved, that there is no real stop¬ 
page in the vessels; but that the sap is capable of flowing 
in one even current from the bottom to the top of the tree; 
and the only reason wc cannot make coloured liquids rise 
with the same ease and quickness as the sap is, that our 
mixtures are not so well tempered as Nature’s: there is al¬ 
ways some dust, 6ome matter to choak these little pipes. I 
once made some very curious experiments on capillary at¬ 
traction, in very diminutive glass pipes, which rendered this 
most evident, not only between the liquids, but between the 
pipes which we make when compared to the perfect works 
of Nature. 


As I cannot believe, that any one can strip off the bark Flower bu<fe 
of a tree, and yet be doubtful whether the flower bud* from *•** '“t*- 
come from the interior of the wood, 1 am very anxious to 
persuade the physiologist to study at this season the tree 

P * newlf 
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newly barked. - There he will not only see the buds just 
breaking through, but the variation in each different tree in 
this respect—the manner in which each point of the com¬ 
pass is marked by its growth, by the scarcely undulating 
line of the sap vessels in the north, and by their never end¬ 
ing half circles in the south. 

I am, Sir, 

Your obliged servant, 

AGNES 1BBETSOK. 

Explanation of the Plate • 

PI. V, fig. I. A bundle of leaves taken out of the inner 
leaf bud of the Scotch fir, while weaving; with their ca¬ 
lyxes. 

Fig. 2 . A single leaf much magnified, and showing the 
manner of forming.all the leaves of the pines. 

Fig. 3. A sort of general or mixed bud in the Scotch fir, 
when the leaves, dd, are completely formed, and they are 
discovered at the top of a bud ; while the female cones, e e , 
are shooting from the line of life, though not one in ten 
lives to come out of the cradle in the bark, p p. 

Fig. 4. The squama taken out of the Scotch fir. a a 
the pistil zoo the two drops: b b the line of life running to 
the seed, and entering it, to form the heart aty*: e the 
nourishing vessels entering the seed at dd: and fastened to 
the cone at e e. 

Fig. 5. The male collection of stamens or catkin. 

, Fig. 6w A single stamen with itsacale. 

Fig. 7- A squama of the cypress kind,' taken from the 
white cedar. 

* * Fig. 8. The same dissected: h the pistil; i i the drops 
appearing to catch the powder: k Ar, the line of life passing 
into the seed at rr, l the nourishing vessels passing into 
the seeds at sin, and then joining-the cone at in in. 

*„• * PI. VI, fig. !• The male catkin of the cypress kind. 
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IX. 

On the Motion of the Flower of the Barberry. In a Letter 

from Mrs. Agnes Ibbktson. 

To Mr. NICHOLSON. 

SIB, 

lS the berberis has been the subject of a letter from one Motion of tho 

flower of the 
barberry. 

the whole motion it managed by the spiral wire* Dr* Smith 
has most properly observed, that it it a contraction of the 
stem (for it can hardly be called a filament) of the stamen: 
it is so; for the contraction it in the spiral wire within this 
stamen stalk, which it gathered up, at may be plainly seen, 
when put into the tolar microscope. PI* VI, tig. 3, b b is 

the corolla, a a the stamen fastened to it—it has also a 

# 

fastening to the. pistil, which* crossing from each side to the 
pistil and round it to the other stamen, makes a general 
communication, but not a very sensible one. The strung 
spiral wire, o o, that manages the flower, runs through the 
middle of the stamen c c, with two joining from the sides 
d d, nod runuing into the nectaries, //, in which they are 
fastened at g g*. So uncommonly strong is this spiral wire, 
that it is larger than that which manages many flowers of 
three times the size. There are many cross spirals, for it is 
rather a complicated management; but this will at least 
account for the contraction that takes place from ato a, 
and is plainly to be seen. The same thing happens in ;he 
stalk of many plants when in bud, which alter their posi¬ 
tion when full blown* On placing a bunch of these flowers The flowcrs 
under water, it is very difficult to make the water get to will not mors 
them; but if they are once thoroughly wet, they move no 
more. However I again repeat what I have said in my last roughly wet. 

letter, that I cannot say I am myself Convinced what is the 

» 

• Ph VI* fie* 2, a *, shows the. stem of the stupa a of the barberry In 
Us pertect state; and fig. 3. a e, the stem cut open to expose the cates 
of the spiial wire. 


of your correspondents, 1 have waited till the flower was in 
full beauty, to send you a sketch of the manner in which 


power. 
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an 


corolla 


power, which rules the spiral wire: but that this wire is the 
cause of the motion, whatever may be the superior cause 
that regulates it, I am hourly more and more convinced. 
Structure of its The berberis is curious on another account ; its corolla is 
v$ry peculiarly made, something like the watery corolla, 
but not quite; no one can look at it, and not see that it it 
water, which causes all the beauty of its light and spark* 
ling tippjtarauce. 

] am. Sir, 

Yopr obliged servant, 

AGNES 1BBETSON, 



An improved Method of cultivating the Alpine Strawberry . 
By Thomas Andrew Knight, Etq. F. R.S., £c.* 
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Experiment*. 


JL HE Strawberry is a fruit, which is agreeable to the pa¬ 
lates of so many persons, and which disagrees with the con¬ 
stitutions of so few, that any means of improving the culture 
of it, and of prolonging the season of its maturity and per¬ 
fection, will probaby be acceptable to the Horticultural 
Society: I um therefore induced to send an account of an 
improved method of cultivating the Alpine strawberry, that 
is, 1 believe, little, if at all, known, and that I have prac¬ 
tised with the best possible success. 

Though the flavour of the Alpine varieties is generally 
approved, they are not much thought of, while the larger 
varieties continue in perfection, and are valued only as an 
autumnal crop. I was therefore led to try several different 
methods of culture, wtyh a view to obtain plants that would 
jus*, begin to blossom at the period when the other varieties 
cease; conceiving, that such plants, not haying expended 
either themselves or the virtue of the soil ip g previous crap 
of fruit, would afford the best and roost abundant autumnal 
paodoce. Under this impression I sowed the seeds of 


♦ Tram, of the Horticultural Soc. vol. I, p. 1*9. 
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the best alpine variety, that I had ever been able to obtain, 
in pots of mould, iu the beginning of August, the seeds of 
the preceding year having been preserved to that period; 
and the plants these afforded were placed, in the ehd of 
March, in beds to produce fruit. 

This experiment succeeded tolerably well; but 1 was not 
quite satisfied with it; for though my plants produced an 
abundant autumnal crop of fruit, they began to blossom 
somewhat earlier than I wished, and before they were per¬ 
fectly well rooted in the soil. 1 therefore tried the experi¬ 
ment of sowing some seeds of the same variety early iu the 
spring in pots, which I placed in a hotbed of moderate 
strength in the beginning of April, and the plants thus 
raised were removed to the beds in which they were to re¬ 
main in the open ground, as soon as they had acquired a 
sufficient size. They began to blossom soon after Midsum¬ 
mer, and to ripen their fruit towards the end of July, afford- 
ingar ostabundant autumnal crop of very fine fruit; and even 
bolate as the second week in December I have rarely seen a 
more abundant profusion of blossoms and imrauture fruit 
than the beds presented. The powers of life in plauts thus 
raised, being young and energetic, operate much more 
powerfully than in the humours of older plants, or even 
in plants raised from seeds in the preceding year; and 
therefore I thiuk the Alpiue strawberry ought always to be 
treated as an annual plant* 


Seeds sowed in 
August. 


The plants 
blossom rather 
tou early. 


Seeds sowed 
in spring 


yielded fruit 
very late. 


Should always 
be treated as 
an annual. 
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On the Nature of Heat. By Marshall Hall, Esq. Inn 

Letter from the Author. 


SIR, 


To W. NICHOLSON, Esq. 


The nature of caloric baa long been a sabjeet of in juiry Nature of ca- 
in chemical philosophy. The first conjecture on this mat- qJiqJonfd. 
ter, which deserves attention, is that of Lord Bacon; his Hypothesis of 
opinion has, however, been in a .great measure superseded Bacon. 

by 
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by the hypothesis of Homberg and Boerhaave. It may in* 
deed be observed, that while the opinion of the materiality 
of caloric hat bud muny adherents, and received much con¬ 
sideration, the hypothesis of Bacon ha* probably been top 
much neglected; nay, it has even been held up to ridicule 
and contempt, as a “ delusive dream,” or as a “ labyiinth 
of perplexities.** Probably the reason of this censure has 
been just given ; had the opinion obtained the consideration 
which it merits it would possibly have long since ceased to 
be this labyrinth of perplexity. 

I trust therefore, that a few observations on this subject 
will not be altogether unwelcome: no apology can be re¬ 
quired for their imperfections. I shall commence with a 
few remarks on the prevailing opinion, and shall then give 
a concise view of what may be termed the hypothesis of vi¬ 
bration. 

# t 


1. Sources of caloric . 

Scarcely any circumstance can afford more forcible ob¬ 
jection to the hypothesis of material caloric, than some of 
the means of producing an increase of temperature. Every 
one is acquainted with the important researches of Bogle, 
Romford, and Davy, on this subject. Their experiment* 
prove, that heat may be produced by friction in circum¬ 
stances, where no source of it, considered as a material 
agent, can be discovered or suspected. 

But these facts have been so often urged as imcompatible 
with the supposition of material caloric, that it is needless 
to enter farther into the discussion of this point. I wish ra¬ 
ther to avail myself of this opportunity, to consider other 
pprta of 'the doctrine. 

Under thi* head it may indeed be added, that the ex¬ 
citation of heat, iu the operations of electricity and galva¬ 
nism, has not been explained. There is *lso iquch difficulty 
in accounting for the production of he*t in some instance* of 
pombu&tion +, and of other chemical actions. 

• Thomson, voL I, p. $75 et $eq. 3<1 cd- 
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2. Motion of caloric. 

It is observed* that the best conductor? of h^at receive Motion of 
and deliver it most easily and rapidly ;. those bodies, which hcat * 
absorb heat with most avidity, are also such as radiate most 
copiously. The first part of these operations might be 
ascribed to the attraction exerted between the particles of 
the body and of paloric; but the secoud phenomena are 
directly adyerse to such an explanation. Considering calo¬ 
ric as matter, and subject to attraction like other matter, 
the circamstauce* above related appear to require explana¬ 
tion. 

In the radiation of heat many phenomena occur, which Radiation of 
have not been satisfactorily explained: and first, the re- heat 
markable difference between solqr and culinary heat does Difference be. 
not appear to be by any means uijderstood •. The first is [hegunlft fire 
transmissible through and refrangible by glass, and other 
transparent media; the second is in u large proportion inter¬ 
cepted by every solid body : the first is reflected in circum¬ 
stances, in which the second is absorbed f: culinary heat. 

Unlike the solar ray, suffers a considerable aberration in its 
reflection: and lastly, the absorption of culinary heat is not 
affected by the colour of the absorbing surface, in the same 
manner as that of solt*r heat What can be the cause— 
what the rationale of these differences ? 

It is however in the radiation of cold , I conceive, that we Radiation of 
have the roost forcible and direct objection to the hypothesis coW - 
of material caloric* and the most certain indication of the 
real nature of this principle. It is scarcely necessary to 
say, that no unexceptionable explanation of this phenome¬ 
non has been proposed. According to Prevost’s supposition, 
the effect of radiation from a cold surface ought in reality 
to be that of heating, aud not of cooling the opposed ther¬ 
mometer ; this will be rendered evident by the assistance of 
a diagram. 

PL VI, fig. 4, a b 9 c d> are two concave mirrors. T a c I, 

T b d I are rays of heat issuing from the thermometer. 

I c a T, Id b T, are rays also of heat, issuing from the iee; 



* Nicholson*! Journal, vol. viii, p. 297. 
t Lcilie's Inq. p. 80, ct seq. J Ibid, p. 97. 
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for, according to the hypothesis, both the thermometer and 
the ice radiate heat. The thermometer T however radiates 
to the ice I more than the latter does to the thermometer; 
the ice therefore receives caloric, and will be dissolved: but 
the ice also radiates caloric; this will be reflected and con¬ 
veyed to the thermometer, which will consequently main* 
tain a higher temperature, than if there were no ice, from 
which it could receive caloric. 

Count Rum- “ Count Ruraford, not admitting the existence of ca- 

ford ascribes ci loric as a distinct matter, endeavours to explain the phe- 
bffat to undu- „ . «•*..* 

hnon*. €€ nomena of radiant heat from the hypothesis of undula- 

“ tions excited by bodies at a high temperature in an 
“ etherial medium. 1 *—The Stahlian theory accounted for 
the phenomena of oxidation, while philosophers neglected 
the agency of the atmospheric air in the operation; and in 
a similar manner the hypothesis of Count Rum ford might 
explain the radiation of heat and cold, could we forget the 
TtiffienUies in manifest influence of the 41 ambient air % Other difficulties 
tin?, hypothc- this hypothesis would occur, in applying it to explain 
the differences between solar and culiuary heat; and in ac¬ 
counting for the partial interception and partial transmit 
>ion of culinary heat by transparent media. 

This partial transmission of culinary heat, and its distri¬ 
bution in the prismatic spectrum, do not appear to admif 
of explanation on the ingenious hypothesis of Mr. Leslie. 

With regard to other attempts, which have been made 
to explain the radiation of cold, and to reconcile it to the 
general theory, complete satisfaction may be obtained from 
consulting Mr. Murray’s work. 

3. Effects of caloric . 

Effects of heat. The opinion respecting the mixture of material heat 
arises chiefly from the consideration of the effects, which 
the communication of temperature occasions on the bulk 
and form of bodies submitted to its action. The explana¬ 
tion, which the hypothesis affords, of the immediate effects 
of heat, is. indeed often satisfactory; yet, although jt ap¬ 
plies in many cases, it fails altogether in others; and cannot, 
1 conceive, bear the test of a strict examination. 

Expand* ho- i # If the hypothesis were true, expansion ought invarla- 
dies generally. 
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bly to attend an increase of temperature, and contraction 
ought constantly to accompany its diminution. 

It is scarcely necessary to meution the contradictions to but not always, 
this law, observed in our operations on water, iron, and 
some saline solutions, while they retain their fluidity; on 
water, iron, bismuth, antimony, sulphur, the saline bodies, 

&c. dunng their transition from a solid to a fluid form; and 
on argil at high temperatures. 

In the liquefaction of ice, iron, sulphur, &c., the con¬ 
traction in bulk is very considerable; yet during the ope¬ 
ration, from the temperature acquired, and especially from 
the increase of capacity, a very great quantity of caloric is 
supposed to be absorbed. 

idly. The degree of expansion ought, ceteris paribus, to Expansion not 
be in direct proportion to the quantity of caloric absorbed. in P ,( ?l >ortiou 

Now us in changes of temperature those bodies, which supposedtobe 
have the greatest capacity for caloric, absorb the greatest 
quantity, it follows* that their expansibility ought to be 
propo. Joimte to their capacity. This is however by no 
means the case, as will be observed by the inspection of the 
following table, in which the expansibility and the capacity 
of several of the metals are compared. 



Capacity. 

Expansibility. 


•98983 

•••• 100126 

Copper .. 

•98823 

.... 100170 

Zinc •••••••• 

•64G99 

•••• IOO 296 

Antimony • • • • 

•43292 

100109 


•39959 

.... 100287 


Of these metals, iron and lead occupy the extremes in 
capacity; iron having the largest and lead the least capacity 
for caloric; yet lead ib the most, iron the least expansible by 
heat: that metal, therefore, which absorbs the most calorfc, 
expands the least; and, on the other hand, that which ab¬ 
sorbs the least of this repulsive fluid, expands the most! 

The same discrepancy is observed in other parts of the ta¬ 
ble; antimony and lead have a capacity nearly equal, yet 
they occupy the extremes, in the scale of expansibility. 

Aware, however, that the expansibility of any body might Thisapparent- 

be regulated altogether by the degree of cohesion between ly ,,ot owin B 

. tu cohesion. 
Us 
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its particles, ! examined the lame circumstance in those 
bodies, the form of which precludes the operation of this 
case, at least to any very considerable exteut. The follow¬ 
ing table will show the result. 


Capacity. 


Oxigen gas. 

Hidrogengas • •• 
Atmospheric air • 
Carbouic acid gas 
Nitrogen gas ••• 


5*238147 
1 - 8040^*1 
1-79* 
1*51)81 
•78169 


Expansibility 

equal. 


All gasses then are found to expand in an equal degree 
by the same change in temperature; yet how widely dif¬ 
ferent are the respective quantities of caloric absorbed! 
From the above table it appears, that, during a given in¬ 
crease of temperature, carbonic acid gas absorbs a quantity 
of caloric more than twice as great as the same bulk of ni¬ 
trogen gas; atmospheric air, and hidrogen gas absorb a 
quantity still more considerable; and oxigen gas actually 
absorbs more than 6* times this quantity; and still the ex¬ 
pansibility is precisely the same in all. 

It is certainly needless to add any remarks on facts such 
as these; they are indeed truly important. One portion of 
caloric, the principle of repulsion in these operations, oc¬ 
casions an expansion in one case equal to that which 6^ 
times this quantity does in another: this effect too takes 
place, when no cause occurs, to regulate or influence it. 


4 . Capacity for Caloric. 

Capacity for The phenomena of the capacity of bodies for caloric ap¬ 
pear to me, to be adverse to the opinion of its materiality. 
Caloric is the supposed cause of temperature and of ex¬ 
pansion; yet w* communicate caloric to ice, at 32° Fahr., 
without 'an increase of its temperature, and with an actual 
diminution of its bulk. Here then our material agent has 
forgotten its .functions, and ye are obliged 10 resort to a 


t This statement from calculation specs nearly whh the results of 
Mr. Leslie's experiments on these two gasses. The same may be raid of 

ih- oxigen and nitrogen gasses 781 - X £ i" . — 14959 which, 

ill circumstances to osldered, U wonderfully exact. 

new 
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new hypothesis* to reconcile the contradiction! for I can 
regard the doctrine of capacity io no other light, than in 
that of a second hypothecs, adopted to obviate the imbed* 
lity of a former one. 

The objections afforded by this part of the subject, to the 
general theory, are too palpable to need to be insisted on. 
If it be argued, that our notion of capacity supposes a 
power of counteracting the usual properties of caloric; as 
the properties of acid and alkali mutually neutralize each 
other; there are facts not less in contradiction to this sup¬ 
position. Thus the caloric communicated to boiling 
water is expanded in satisfying its increased capacity; ne¬ 
vertheless the expansion occasioned is prodigiously great. 

It has indeed been asserted, that there are direct proofs of 
the existence of material caloric; it is therefore proper, that 
we should consider these. 


1 st, M The communication of caloric through a vacuum, Communica. 
h as been regarded 89 such a proof.” In opposition to this 
argument it is sufficient to state, that no absolute vacuum, cuuninot** 
as far as we know, has ever been effected. Cavallo could proved, 
never render the sound of a bell even perfectly inaudible, 
although he employed an air pump of the best construction. 

And in the Torricellian vacuum il is well known, that an 
atmosphere of mercurial vapour is formed. Pictet has 
even observed the condensation of this vapour. By this 
vapour therefore may the heat be communicated, although 
not material; its tenuity affords no objection; the con¬ 
ducting power of bodies does not observe the ratio of their 
density. 


It is observed, that the conducting power of the Torri- Radiation of 
cellian vacuum is to that of the atmospheric air qs 100 to £e*t facilitate^ 

^ t . . \ • bytheair. 

005. Now this presents a fact, which it is notcaBy to recon¬ 
cile to the materia] theory. According to this theory, the 
radiating power of any body, must depend on itf own nature 
and power; it cannot be assisted, it may be opposed, by 


surrounding bodies; but the fact just stated, and the expe¬ 
riments of Mr. Leslie, prove, that radiation is 111 reality fa¬ 
cilitated by the surrounding air. 

9dly, u The radiation of caloric appears tube another une- RadiatJoll of 

quivocal heat 
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n« proof of i 
■Mieiutiiiy. 
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Heat of the 
Sun distinct 
from light. 


This will be 

considered 

hereafter. 


Muriates of 
the earths not 
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quivocal proof of its materiality. A matter is thrown from 
heated bodies, which moves in right lines, with velocity 
raises the temperature of any body, on which it fa)U- and 
which, in every state, preserves the properties of 
But are these proofs of materiality? By ir~ men:/.. rt 
every thing were material, of which the/- .))"• Ue u U 
be predicated, then should we have pro* *ir sub¬ 

stantial in sound and cr!d. Thus sort'd ih tV fi • sur¬ 
rounding bodies, in : *jjht lines, with velott*. . . '»lc of 
reflection and of coi.uensution, occu.*' . *•./*;.*«• ••• :i»e bo¬ 
dies on which it falls, n- f~' * " ‘*m- the 

properties of sound. (' .*, . . . .. c>. with 

velocity, suffer* *■«•!!< *i v. * • • ,t.. 0 i .**wers the 

temperutve oom • sa ;• • rty cold. 

“ Lastly,” it i? . U-a* - .he e\»- «\ - ^loric, in 

the rays of the so.. a * * fro*:; visible b *.,i, jJds to the 
proof, that a p- ; . t exists nnsbearjd of the pro¬ 
perties of cuioric, wl u-. ...ict from every other.” 

It is sufficient .o.’ i'c mentioned this last alleged proof 
of the existence :A ’uatcri&l caloric; its validity rests en¬ 
tirely ou the supposition, that no other explanation can be 
given of the phenomenon; and it will consequently fall to 
be considered, in the second division of 'm.* subject. 

(To be concluded i. hCSl.} 


Xli. 

On come of the Combi •• *W\ 1 r c i ' \i$ end O "gr:i, 

and on the Ohe>n> / k s: * V/r-p/es M - 

flammable Bodies T*ij ..cMi-rfuv H »rv, LL. 

Sec . /?. S. Prv/. t /f' v# ** 7. !•' ?/ 2. 

f Miciudc.i Jrcn* p, J 27-/ 

3. On the Com&maf<oiw of the Metals of the Earths witk 

Oxigen and Oximurialxc Gas . 

The muriates of baryta, lime, and strontia, after being 
a long time in a white heat, are not decomposable by any 
• simple 
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simple attractioos: thus, they are not altered by boracic decomposable 
acid, though, when water is added to them, they readily w kl» ou i water, 
afford muriatic acid aud their peculiar earths. 

From this circumstance, I was induced to believe, that Compound of 
three i unpounds consist merely of the peculiar me- 
-ns.ie n.» :>ich I have named barium, strontium, and g^. 

km'.io, ar-%. u\»tuttriatic and such experiments as I 

..*ci,.rn ab'c \o couth... the conclusion. 

A 'k i 'tronua, or lime, is heated in oximuriatic TheeartM 

^ ? to i , .• i <\ r r *ciseiy the same as a dry muriate is 
.oiui'M. r„ id* e>.|M.*lie ! from the earth. I have for two »f u*i- 
nevc- »*et •; ..->!• u« •• * c* *.*» complete a decomposition Q f niur,alic B J >* 
th-Jfc . - mifinr.dc *uis, as to ascertain the quantity 

of ^ ' • \ e\ a given quantity of earth. But 

in three »'• :*..i •... n with g.e.%t 'are * found, that one 

of oxigc-i . v* t. »* ; n volume of oximuri- 

atic gas aW;bed. 

1 have not M t tn»~ tue xperunem. of .ug upon oxi- Direct union 
mu.iatic gas by the basts of the m itiu \ l>at 1 heve nul 7 91 Uic4 * 

not the least doubt, that these b \3n *wo*rid combine di- 
•ectly with that substuuce, and form dry muriates. 

In the last experiment that 1 made on the metallization Earths pro¬ 
of the earths by amalgamation, 1 paid particular attention ih^raeuHte 
to the state of the products foimed by exposing the resi-bases, 
duum of am Ogams i*. the air. I found, that baryta formed 
in this way ot "usibi» at #n intense white heat, and 
that strom.a ais«l bin o formed gave off no water when 
‘ciuted. liarylc. m: from ciysta’R of the earth, as Mr. not hydrate* 

thoilet ha? ^ . bU hydrate; and 1 found, that mon emow 

nrth gave, niovs'un 1 • *v>n;posed by oximuriatic 
uni the hw« % .raw of wqs much more 

jidly dt*>u»pr -**1 by cxucuriaiic than quicklime? 
its cxigen bung rap.div exp' v ' 1 ‘ • r - * '"ter. 

Some dry quicklime *-»^ h *.t- .« .v.o t, t- tilled with Dry quicklime 

muriatic acid gtfs: whter was ip - ii.y formed in great ,a mu * 

abundance, ami it can hardly Ire *>i:»;u*d, that this arose 
from the hidrogen of the acid combining with the oxi gen of 
the lime. 

As potassium ao readily decomposes common salt, I Action of pot- 
thought it might poaaibly decompose muriate of lime, and oa **• 

thus 
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muriates of 
the esc tiis. 


Combination 
%>( magnesia, 
ajuiuinc, and 
tilcx, with 
muriatic gas. 


Bjrytes ab. 
n»rU oxigca. 


Lime appa¬ 
tently not. 


Oximuriate. 


Oxigen pro- 
iluct-d from 
oximuriatic 

gas aad mag- 
net ilk 


thus afford easy means of procuring calcium; The rapidity 
with which muriate of lime absorbs water, and the diffU 

0 , 

cully of freeing it even by a white heat from the last por¬ 
tions, rendered the circumstances of the experiments unfa¬ 
vourable. I found, however, that by heating potassium 
ftrongly, in contact with the salt, in a retort of difficultly 
fusible glass, I obtained a dark coloured matter, diffused 
through a vitreous rmi.**, which effervesced strougly with 
water. The potassium had all disappeared, and the retort 
had received a heat at which potassium entirely volati¬ 
lizes. 1 had similar results with mnriate of strontia, and 
(though less distinct, more potassium distilling off unaltered) 
with muriate of baryta. Either the bases of the earths were 
wholly or partially deprived of oximuriatic gas in these 
processes*, or the potassium had entered into triple combina- 
tio-i with the muriates. I hope on a future occasion to be 
able to decide this point. 

Combinations of muriatic acid gas'with magnesia, atu- 
roine, and silex, are all decomposed by heat, theacid being 
driven off, and the earth remaining free. I conjectured 
from this circumstance, that oximuriatic gas would not expel 
oxigen from these earths, aud the suspicion was confirmed 
by experiments. I heated magnesia*, alumine, and silex to 
redness in oximuriatic gas, but no change tobk place. 

Messrs. Gay-Lussac and Thenard have shown, that baryta 
is capable of absorbing oxigen; and it seems likely, (as, ac¬ 
cording to Mr. Chenevix’s experiments, most of the earths 
are capable of becoming hyperoximuriates) that peroxides 
of their bases must exist. 

I endeavoured to combine lime with more oxigen, by 
heating jtinhyp^roximuriale of potash, but without success, 
at least after this process it gave ofWio oxigen in combining 
with water. The salt, called oximuriate of lime, made for 
the use of the bleachers, I found gave off oxigen by heat, 
aqd formed muriute of lime. , 

• From some experiments of Messrs Gay-Lussac and Thenard, But* 
let. de la Societ. Phil. Mai,-1810, it appears, that oxigen is procured by 
passing oximuriatic gas over magnesia at a high temperature, afcd that a 
muriate indecomposable by heat is produced. They attribute the pre¬ 
tence of thia oxigen to the decomposition of the acid; but, according to 
all analogies, it must arise from the decomposition of the earth. 


From 
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From the proportions which I hove given in the last Component 

Bakerian lecture, but which were calculated from the ana* parl * of th * 

earthy ZDiin* 

lyses of sulphates, it follows, that, if the muriate of baryta, tie*, 
strontia, and lime, be regarded as containing one proportion 
of oximuriatic gas, ond one of metal, then they would con¬ 
sist of 71* barium, 46 strontium, and 21 calcium, to 32*9 
cf oximuriutic gas. 

To determine how far these numbers are accurate, 50 
grains of each of these muriates, that had been heated to 
whiteness, were decomposed by nitrate of silver, the preci¬ 
pitate was collected, washed, heated, and weighed, * 

The muriate of baryta, treated in this way, afforded 6 B 
grains ofhorn-silver. 

The muriate of strontia 85 grains. 

The muriate of lime 1 25 groins. 

From experiments to be detailed Jo the next section, it Horn Miter, 
appears, that horn-silver consists of 12 of silver to 3*9 of 
oximuriatic gas, and consequently, that barium should be 
represented by 65*1, strontium by 46-1, and calcium by 
f 0 ‘ 8 . 

4 . On the Combination t of the Common Metals with Origin ' 

and Oximuriatic Gas. 

In the limits which it is usual to adopt in this lecture, it Combinations 
will not be possible for me to give more than an outline of 
the numerous experiments, that I have nnde on the combi- ul*. 
nations of oximuriatic gas with metals; I roust confine my* 
self to a general statement of the mode of opera in 4 a d the 
results. I used in all cases small reports of green glass, 
containing from 3 to C cubical inches, furnished with stop* 
cocks. The metallic substances were introduced, the re¬ 
tort exhausted and filled with the gad to oe a< hd u pop, heat 
was applied by. means of a spirit lamp, and after cooling, the* 
results were examined, and the residual ga* analysed. 

All the metals that I tried, excep ailv I d, nickel, Mctabhssfrd 
cobalt, and gold, when heated, burnt in the oximtiriatic m 
gas, and the volatile metals wtb fla ne c. a.ni* 

‘ 4 If Mr. James Thompson’s analysis of sulphate of barytas bo made 
tbs basis of calculation, sulphuric acid baiogosthsatad as s6, than th# 
number represe nt ing barium will b about dliA •• 

You XXIX—Jvvr, 1U1. Q 83 era/, 
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Product from 
uiieuic. 


antimony. 


tellurium, 


mercury, 
am c. 


copper. 


manganese, 


mony, tellurium, and zinc frith a white flame, mercury with 
a red flame. Tin became ignited to whiteness, and iron 
and copper to redness; tungsten and manganese to dull 
redness; platina was scarcely acted upon at the heat of fu¬ 
sion of the glass. 

The product from arsenic was butter of arsenic; a dense, 
limpid, highly volatile fluid, a nonconduotor of electricity, 
and of high specific gravity, and which, when decomposed 
by water, gave oxide of arsenic and muriatic acid. That 
from antimony wsb butter of antimony, an easily fusible 
and volatile solid, of the colour of horn-silver, of great.den¬ 
sity, crystallizing on cooling in bexaednal plates, and giv¬ 
ing, by its decomposition by water, white oxide. 

The product from tellurium, in its sensible qualities, re¬ 
sembled that from antimony, and gave when acted on by 
water white oxide. 

The product from mercury was corrosive sublimate. That 
from zinc was similar in colour to that from antimony, but 
much less volatile. 

The combination of oximuriatic gas and iron was of a 
bright brown; bat haring a lustre approaching to .the me¬ 
tallic, and was iridescent like the Elba iron ore. It volati¬ 
lized at a moderate heat, filling the vessel with beautiful 
minnte crystals of extraordinary splendour, and collecting 
in brilliant plates, the form of which I could not determine. 
When acted on by water, it gave red muriate of iron. 

• Copper formed a brigty red brown substance, fusible at 
wheat below redness, and becoming crystalline and semi¬ 
transparent err cooling, and which gave a greeu fluid, and a 
green precipitute by the action of water*. 

‘ ’The substance from manganese was not volatile at a dull 
iW heat; ft was of a deep brown colour, and by the action 
oF-VratcHKcmfoe of a brighter brown: a muriate of manga- 


Roi'.i at cop* 
pvt- 


'* it ia worth inquiry, whether the precipitate from oximariate of cop¬ 
per by water is not* hydrated &ubmurate r *natagous In its composition to 
the crystollitSd,.muriate of Pera. Thi§ last 1 Endaffordsjnuriatic acjdand 
water by Jieat. 

t Xfc# tori* of copper discovered by Boy Informed by heating copper 

with com***; aubfanate* probaWy attains only 1 proportion of oxtmu- 

t>alic gan. vdule that abort referred.to must corAjln 

# • 

■ <*** ^ • ' 


nese, 
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nese, which did not redden litmus, remained in eolation; and » 
an insoluble matter remained of a chocolate colour*. 

Tungsten afforded a deep orange sublimate, which, when tungsten, 
decomposed by water, afforded muriatic add, and the yel¬ 
low oxide of tungsten. 

Tiu afforded Libavins's liquor, which gave a muriate by tin, 
the action of water containing the oxide of tin, at the maxi¬ 
mum of oxidation. 

Silver and lead produced horn-silver and horn-lead, and silm lead,«nd 
bismuth, butter of bismuth. The absorption of oximuriatic pJ|J nu ( J^ # - 
gas was in the following proportions for two grains of each gas absorbed, 
of the nletuls; for ursenic 9*6 cubical inches, for antimony 
3*1, for tellurium 2*4, for mercury l*05f» for zinc 3*2, for 
iron 5*8# for tin 4, for bismuth 1*5, for copper 3*4, for lead 
*9; for silver, the absorption of volume was 0 * 9 , and the in¬ 
crease of weight of the silver was equivalent to 0*6 of a 
grain*. ^ # 

In acting upon metallic oxides by oximuriatic gas, I Action of oxi- 
for Tid that those of lead, silver, tin,* copper, antimony, bis- ^j* s t,cgaS0Ii 
muth, and tellurium, were decomposed in a heat below 

redness, J>ut the oxides of the volatile metals more readily 

, - 

* When muriate of manganese it made by solution of its oxide in mu* Effect of ox- 
riatic acid, a nexftral combination is obtained, but this is decomposed by of manga- 
heat ; muriatie gu flies off, and brown oxide of manganese remairti. In 
this respect manganese appears as a Jink between the aucicnt metals and 
tbe newly discovered ones. ' Its insulate it decomposed like that of mag¬ 
nesia j and its oxide is the only One amoagtt those long kaowr, as far as 
my experiments have gone, wmcfc neutraHaes the acid energy of muriatic 
acid gas, so as to prevent it inadlution from affecting vegetable Mues. 

The gas in these experiment! was not freed from aqueous va¬ 
pour, and oft stepcoks of brass were used, ft little gas might have been 
absorbed by tbe surface of this metal, so that the proteges offer only ap¬ 
proximation* to the composition of the otimurutes. The proaseses on^ 
lead, tellurium, Iron, antimony, copper, tiu, mercury, iad arsenic, were 
carried on-in three successive days, during.which the height of tho mer¬ 
cury in the barometer varied from 80*26 in Am to SO* 16, and the height 
of that in the thermometer bom 63*5 to 61 Fahrenheit*. ' ' 

The experiment on silver was .made at the temperature of 52 Fahren¬ 
heit, and under a pressure equal to that of 29*9 inches. 

t This agrees needy with another experiment made by my brother, Mr. 

John Davy, in which 12 grains.of silvet increased*® 15*9 during their' 
conversion into horn-tilver* . 


Q« 
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than those of the fixed ones. The oxides of cobalt and 
nickel were scarcely acted upon at u dull red heat. The 
red oxide of iron was not affected at a strong red heat, while 
the black oxide was rapidly decomposed at a much lower 
temperature; arsenical acid underweut no change at the 
greatest heat that could be given it in the glass retort, 
while the white oxide readily decomposed. 

In cases where oxigen was given off, it was found exactly 
the same in quantity as that which had been absorbed by 
the metal. Thus 2 grains of red oxide of mercury ab¬ 
sorbed 0*9 of a cubical inch of oximuriatic gas, and af¬ 
forded 0*45 of oxigen*. Two grains of dark olive oxide, 
from calomel decomposed by potash, absorbed about 0'94 
of oximuriatic gas, and afforded 0-24 of oxigen, and corro¬ 
sive sublimate was produced in both cases. 

• I have made two analyses of corrosive sublimate aud calomel, with 
considerable care. 1 decomposed 1Q0 grains of corrosive sublimate by 
BO grains of hydrat of potash. This afforded 79 5 grains of omttge co¬ 
loured oxide of mercury, 40 grains of which afforded 9* 15 cubical inches of 
oxigen gas j the muriate of silver formed from the 100 grains was 102*5. 

100 grains of calomel, decomposed by 90 grains of potash, afforded 82 
grains of olive coloured oxide of mercury, of which 40 grains gave by de¬ 
composition by heat 4'8 cubical inches of oxigen. The quantity of 
born-silver formed from the 100 grains was 58*75 grains. 

In the second analysis, the quantity of oxide obtained from corrosive 
sublimate was 78-7; the quantity of muriate of silver formed was 108*4; 
the oxide produced from calomel weighed 83 grains; the hem-silver 
formed was 574 K ram *- 1 *m inclined to put most confidence in the last 
analyses ; but the tenor of.both is to show, that the quantity of oximu- 
riatic gas in corrosive sublimate is exactly double that in calomel, and 
that the orange oxide contains twice as much oxigen as the black, the 
mercury being considered as the nine in all. The otive colour of the ox¬ 
ide formed frorp calomel is owing to a slight admixtare of orange oxide, 
formed by the oxigen of the water used in precipitation; the tint I find is 
almost black, when a boiling solution of potash is used; and trituration 
with a liule orange oxide brings the. tint to olive. It has been stated, that 
the olive oxide thrown down from coiomel by potash is a submnriate; 
but 1 have never been able to find a vestige of muriatic acid in it when 
well washed. It is not easy to obtain perfect precisian in analyses of the 
oxides of mercury ; water adheres to the oxides, which cannot be en¬ 
tirely driven off without the expulsion of some oxigen. In all my expe¬ 
riments, though the oxides had been heated to a temperature above 212, 
a little dew collected in the neck of the retort, so that the 40 grains must 
have been overrated. 

In 
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In the decomposition of the white oxide of sine, oxigen Oxides of sine, 
was expelled exactly equal to half the volume of the oxirau- nit / n 
riatic acid absorbed. In the case of the decomposition of 
the black oxide of iron, and the white oxide of arsenic, the 
changes that occurred were of a very beautiful kind; no ox- 
igen was given off in either case, but butter of arsenic, and 
arsenical acid formed in one instance, and the ferruginous 
sublimate, and red oxide of iron in the other. 

Two grains of white oxide of arseuic absorbed 0 a 8 of oxi¬ 
mu riatic gas*. 

1 doubt not that the same phenomena will be found to 
occur in other instances, in which the metal has compart* 
tively a slight attraction only for oximuriatic gas, and when 
it is susceptible of different degrees of oxidation, and in 
which the peroxide is used. * 

The only instance in which I tried to decompose a com- Oxide of tin. 
roon metallic oxide, by muriatic acid, was in that of the 
fawn coloured oxide of tin; a compound of water and Li- 
bavius’s liquor separated. 

From the proportions which may be gained in consider- 
ing the volumes of oximuriatic gas absorbed by the differ- bines with" 
ent metals, in their relations to the quantity of oxigen which ^rceofoxi* 
would be required to convert them into oxides, it would ap- muriatic pi, 
pear, that in the experiments to which I have referred, 
either one, two, or three proportions of oximuriatic gas 
combine with one of metal, and consequently, from the com¬ 
position of the muriates, it will be easy to obtain the num¬ 
bers representing the proportions in which these metals 
may be conceived to enter into other compoundsf* 

• 

• A singular instance of the tendency of the oxide gf arsenic to be¬ 
come arsenical add occars m its net ion on fated by drat of potash, the # 
water in the hydrat is rapidly decomposed, and aneginretted hidrogen 
evoked, and arseniate of potash formed. 

+ From the experiments detailed in the note in the opposite page, it 
would appear that the number representing the proportion in which 
mercury combines mast be about 200 . That of silver, as would ap¬ 
pear from the results, page 987, about 100 . The numbers of other me¬ 
tals may be learnt from the data-in the same page, but, from what has 
be?n stated, these data cannot be considered as very correct. 


0, General 
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5. General Conclusion* and Observations, illustrated by Ex¬ 
periments* 

Former infer- All the conclusions, which I ventured to draw in my last 
ences confirm- commun j ca tir»n to the Society 9 will, I trust, be found to b« 
confirmed by the whole series of these new inquiries. 
a . com|)ints Oxirauriatic gas combines with inflammable bodies, to 
with inflam- f° rm simple binary compouiuls; and in these cases, when it 
mablc bodies. act6 upon oxides, it either produces the expulsion of their 
oxigen, or causes it to enter into new combinations. 

The oxigen If it be said, that the oxigen arises from the decomposi- 
** on oxu nuriatic j*as, and not from tlw* oxides; it 

may be asked, why it is always the quantity contained in 
the oxide; and why in some cases, an those of the peroxides 
of potassium and sodium, it bears no relation to the quan¬ 
tity of gas. 

Noacid mitter If there existed any acid matter in oximuriatic gas, com. 
m '** bined with oxigen, it ought to be exhibited in the fluid 

compound of one proportion of phosphorus, and two of 
oximuriutic gas; for this,*on such an assumption, should 
consist of muriatic acid (on the old hypothesis, free from 
water) ond phosphorous acid; but this substance has no 
effect on litmus paper,.and does not act, under common cir¬ 
cumstances, on fixed alkaline bases, such as dry lime or 
magnesia. Oximuriutic gas, like oxigen, must be combined 
in large quantity with peculiar inflammable matter, to form 
acid matter. In its union with hidrogen, it instantly reddens 
the driest litmus paper, though a gaseous body. Contrary 
to acids, it expels oxigen from protoxides, and combines 
with peroxides. 

Decoinposi- 1 When pptaW.um is burnt in oximurialic gas, a dry com- 

twnof potash p‘ OUD( i t 8 obtained. Jf potassium combined with oxigen is 

employed, the whole of the oxigen is expelled, and the sanpc 

pom pound formed, It is contrary to sound logic to say, that 

this exact; quantity of Oxigen is given off from a body not 

known to be compound, when we are certain of its existence 

in Another; and all the cases are parallel. 

An argumeut in favour of the existence of oxigen m oxi- 

murietio gas may be derived by some persons from the cir- 

riatic Sc oxide cumstances of its formation, by the action of muriatic acid 
of manganese. 


Production of 
oxiinmutic 
gas from mu- 
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or peroxides, or on hyperoxi muriate of potash; but a mi¬ 
nute investigation of the subject-will, 1 doubt not, show, 
that the phenomena of this action are entirely consistent 
with the views 1 have brought forward. By heating mu¬ 
riatic acid gns in contact with dry peroxide of manganese, 
water I found was rapidly formed, and oximuriatic gu* pro¬ 
duced, and the peroxide rendered brown. Now as muriatic 
acid gas is known to consist of oximuriatic gas" and hidro- 
gen, there is no simple explanation of the result, except by 
saying, that the hidrogeu of the muriatic acid combined 
with oxigen from the peroxide to produce water* 

Scheele explained the bleaching powers of the oximuri¬ 
atic gas by supposing, that it destroyed colours by combin¬ 
ing with phlogiston. Berthollet considered it as acting by 
supplying oxigen. I have made an experiment, which seem9 
to prove, that the pure gas is incapable of altering vegetable 
colours; and that its operation in bleaching depends en¬ 
tirely upon its property of decomposing water, and liberating 
its oxigen. 

I filled a glass globe, containing dry powdered muriate 
of lime, with oximuriatic gas. I introduced some dry paper 
tinged with litmus, that had been just heated, into another 
globe containing dry muriate of lime ; after some time this 
globe was exhausted, and then connected with the globe 
containing the oximuriatic gas, and by an appropriate set 
of stopcocks, the paper was exposed to the action of the 
gas. No change of colour took place, and after two days 
there was scarcely a perceptible alteration. 

Sou# similar paper dried, introduced into gas that had 
not been exposed to muriate of liine, was instantly rendered 
white*. 9 

Paper that had not been previously dried, brought iota 
contact with c^ried gas, underwent the same change, but 
more slowly. * ‘ ' ■ ‘ - 

The hyperoxi muriates seem to owe their bleaching powers 

entirely to their loosely combined oxigen; there is a strong 

• 

* The ia*t experiments were made in.the .laboratory of the Dublin 
Society; most of the preceding ones in the laboratory of the Roys) In. 
stitution; and 1 have been permitted to refit* to them by the Managers 
of that useful public estabhahment. 

4 tendency 
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tendency in tbe metal of those in common use, to form 
aim pie combinations with oximuriatic gas, and the oxigen is 
easily expelled or attracted from them. 

It is generally stated in chemical books, that oximuriatic 
gas is capable of being condensed and crystallised at a low 
temperature; 1 hare found by several experiments, that 
this is not the case. The solution of oximuriatic gas in 
water freezes more readily than pure water, bat the pure 
gas dried by muriate of lime undergoes no change whatever, 
at a temperature of 40 below 0° of Fahrenheit. The mis¬ 
take seems to have arisen from the exposure of the gas to 
cold in bottles containing moisture. 

I attempted to decompose boracic and phosphoric acids 
by oximuriatic gas, but without success: from which it 
seems probable, that the attractions of boracium and 
phosphorus for oxigen are stronger than for oximuriatic gas. 
And from the experiments 1 have already detailed, iron and 
arsenic are analogous in this respect, and probably some 


other metals. 

somAother Potassium, sodium, calcium, strontium, barium, zinc, 
substances oxi- mercury, tin, lead, and probably silver, antimony, and gold, 
munano j ia?e a stronger attraction for oximuriatic gas than 

fpr oxigen. 

Combination* 1 have " ? tl be€n able t0 °“ ke Ver y {ew >X F* rimPnt » on 
of oximuriatic the combinations of the oximuriatic compounds with each 

compounds. c ther t or with oxides. The liquor from arseuic, and that 

from tin, mix, producing aq iucrease of temperature; and 

the phosphuretted, and the sulphuretted liquors unite with 

each other, and with the liqnor of Li bavins, but without apy 

remarkable phenomena. 

Oximuriate* of I heated lime gently in a green glass tube, and passed 
sod 8 ?* 0 " 1 * ^ phosphoric sublimate, tbe saturated oxirouriate of phos- 

* ia ^' phortjs through it, in vapour; there was a violent action 

with the production of i>eat and light, and a gray fused 
moss was formed, which afforded, by the action .of water, 
muriate and phoapbatf of lime, 

1 introduced some vapour from the heated phosphoric 
sublimate into an exhausted retort containing dry paper 
tinged with litmus; the colour slowly changed to pale red. 
Indication* of This feet scans in fcvoar of tbe idea, that the substance is 
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an acid; but as some minute quantity of aqueous vapour its acidity, 
might have been present in the receiver, the experiment 
cannot be.regarded as decisive; the strength of its attraction 
for ammonia is perhaps likewise in favour of this opinion. 

All the oxiotnriatea that I have tried, indeed, form triple 
compounds with this alkali; but the phosphorus is expelled 
by a gentle beat from the other compounds of oximuriatic 
gas and phosphorus with ammonia, and the substance re¬ 
maining in combination is the phosphoric sublimate. 


P* 


6. Some Reflections on the Nomenclature of the Oximuri- 

atic Compounds . 

To call a body which is not known to contain oxigen, and Nomenclature 
which cannot contaiu muriatic acid, oximuriatic acid, is of oadinu,iwic 
contrary to the principles of that nomenclature in which it 
is adopted; and an alteration of it seema necessary to assist 
the progress of discussion, and to diffuse just ideas on the 
subject. If the great discoverer of this substance had signi¬ 
fied it by any simple name, it would have been proper to 
have recurred to it; but dephlogisticated marine acid is a 
term, which can hardly be adopted in the present advanced 


«ra of the science. 

After consulting some of the most eminent chemical phi¬ 
losophers in this country, it has been judged most proper 
to suggest a name founded upon one of its obvious and cha¬ 
racteristic properties—its colour, and to call it chlorine, or Chlorine, or 
chloric gas*. chloric gs*. 

Should it hereafter be discovered to be a compound, and 
even to contain oxigen, this name can imply no errour, and 
cannot necessarily require a change. 

Most of the salts, which have been called muriates, are not gaits impro- 
known to contain any muriatic acid, or any oxigen. Thps ^? <•*!** 
Libavius’s liquor, though converted into a muriate by water, 
contains only tin and oximuriatic gas, and horn-silver seems 
incapable of being converted into a truemoriate. 

I venture to propose for the compounds of oximuriatic Compounds of 
gas and inflammahle matter the name of their bases, with ^muriatic 
the termination one. Thus argestane may signify born- 8 ^‘ 


• From 
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silver; stanoane, Libavrus’s liquor; antimonnne, butter of 
antimony; sulphurane, I>r. Thomson’*sulphuretted liquor; 
and so on for the rest. 

In cases when the proportion is one qountity of oximuri- 
atic gas and one of inflammable matter, this nomenclature 
will be competent to express the class to which the body 
belongs, and its constitution. 1 n cases when two or more 
proportions of inflammable matter combine with one of 
gas; or two or more of gas, with one of inflammable mat¬ 
ter; it may be convenient to signify the proportions by [affix¬ 
ing vowels before the name, when the inflammable matter 
predominates, and after the name, when the gas is in ex¬ 
cess; and in the order of the alphabet, a signifying two, t 
three, t four, and so on. 

Muriates, The name muriatic acid, as applied to the compound of 
liidrogen and oximuriatic gas, there seems to be no reason 
for altering. And the compounds of this body with oxides 
should be characterised iu the usual manner, and as the 
other neutral salts. 

Thus muriate of ammonia and muriate of magnesia are 
perfectly correct expressions. 

I shall not dwell any longer at preseut upon this subjept. 
—What I have advanced, 1 advance merely as suggestion, 
and principally for the purpose of calling the attention of 

philosophers to it*. As chemistry improves, many other 

% 

alterations 

• It may be conceived, that a name may be found for oximoriatic gas 
in some modification of its present appellation, which may harmonize with 
the ucw views,and which may yet signify its relation to the rpuriatic acid, 
tucb as derauriatic gas, or oximuric gas j but in this cose it would be ne¬ 
cessary to call the muriatic acid, hydrogenated muriatic acid, or hydro - 
muriatic acid; and the suits wbith contain it hydrogenated muriates or 
hydromuriates; and on w*ch a plan, the compounds of oximuriatic gas 
must be calledderouriates or oximuriates, which 1 conceive would create 
more complexity and difficulty in unfolding just ideas on tbia depart¬ 
ment of chemical knowledge; than the methods which I havt ventured 
to propose. It may however be right, considering the infant state of 
ihe investigation, to suspend for a time the adoption of any new 1 terms 
for these compounds. It is possible, that oaimuriatte gas may be com¬ 
pound, and fbat this body and oxigen may contain some common prin¬ 
ciple; but at present wc.bsre no more right to say that pximurialic 
f«is contains oxigen, than to say that tin coutains hidrogen $ and names 

ahfcuU 
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alterations will be necessary; and it is to be bo|M, that, 
whenever they take place, they will be made independent 

• 4 • % * , 

% 

% • 

should express things, and not opinions; and till m body is decom¬ 
posed, it should be considered as simple. 

Id the last number of Mr. Nicholson's Journal, which appeared 
February 1st, while this sheet was correcting for the press, I have seen 
an ingenious paper, by Mr. Murray, of Edinburgh, in which he has 
attempted to show, th-l oximmiulic gas contains oxigen. His methods Supposed 4*- 
are, by detonating oximuriatic gas in excess with a mixture of hi- composition af 
drogea, and gaseous oxide of carbon, when he npposci carbonic acid ox iniuratic 
is formed-, and by mixing oximuriafic gusin ntoexs with sulphuretted ® dS ‘ 
hidrogen, when he tupposri sulphuric acid, or sulphureous acid is 
formed. In some experiments, in which my brother, Mr. John Davy, 
was so good as to cooperate, made over boiled mercury, we found, 
that 7 ports of hidrogen, S parts of gaseous oxide of carbon, and ao 
parts of oximuriatic gas, exploded by the electric spark, diminished 
to about 30 measures; and calorftcl was formed on the rides of the tube. 

On adding dry ammonia in excess, uod exposing the remmiodvr to 
water, u gas remained, which equalled njpre than 9 measures, and which 
v \s gaseous oxide of carbon, with no more impurity than might 1>« 
expected from tbc air in the gasses, and the nitrogen expelled from the 
ammonia 5 so that the oxigen in Mr. Murray's carbonic acid, it srons, 
was obtained from icatcr , or from the carbonic oxide- Sulphuretted 
hidrogen, ad^il, ovrt dry mercury, to oximuriatic gas in excess, in¬ 
flamed in two or three experiment* j muriatic acid gas, containing 
the vapour of oximuriatcof sulphur, was formed, which, ahnnicntral- 
ized by ammonia, gave muriate of ammonia, and a combination of am¬ 
monia and oximnriate of sulphur. 

When a mixture of oximuriatic gas in excess, and sulphuretted hidro- 
gen, waa suffered to pass into the atmosphere, the smell was that of 
oximuriatc of sulphur ; there was not the slightest indication of the 
presence of any sulphuric or sulphureous acid. If Mr- Murray had 
used ammonia^.instead of water, for analyzing his results, I do not 
think he would have concluded, that oxitouriatic gas is capable of 
decomposition by such methods. # # 

I shall not, at present, enter upon 3 detail of other experiments, 
which I have pade on this Bnbjert, in cooperation with my hrother, at 
it is liif Mention to refer u them, in an answer to Mr. Murray's paper. ‘ 

. J shall conclude, by saying, that this ingenious chemist has mistaken 
my views, in supposing them hypothetical; I merely state what I have 
seen, and what I have fooud. There may be oxigen in oximuriatic 
gas; but lean find none. I repeated Mr. Murray's experiments with 
great interest; and their mulls, when water is excluded, entirely con* 
firm all my idea* on the subject, and afford no support*to tbc hypotheti¬ 
cal ideas, which he has laboured so zealously to defeqd. ' 


of 
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of all speculative views, that new names will be derived from 
some simple and invariable property, and that mere arbitrary 
designations will be employed, to signify the class to which 
coin pounds or simple bodies belong. 


SCIENTIFIC NEWS, 

Wernerian Natural History Society . 

\ « 

Icelandcrystal. JT&.T the meeting of this Society on the 27 th of April, 
Professor Jameson read a paper concerning the geognostic 
relations of the Iceland doubly-refracting crystal* The 
secretary communicated an account of the habits of the co- 

Krobcr-foose. in jnoer » or ember-goose, by Dr. Edmonston of 

Lerwick. And Dr. Gordon read an interesting paper, con- 

Quatiticsaf listing of observations and experiments on the qualities of 
toned. sensation of sonnd ; on the different modes in which sono- 
tous vibrations are communicated to the auditory nerve; on 
the ideas of the distance, cod of the angular position of 
sounding bodies with respect to the ear, which ere assn- 
dated, by experience, with the different qualities of sounds; 
and on some of the more remarkable differences in the sense 
qf hearing , both original and accidental, which are occa¬ 
sionally observed among individuals, and, in particular, on 
the musical ear. 

Report of the Proceedings qf the Mathematical and Physical 
Class of the french Institute , continued from p. 159. 

Mr. Mjrbel has continued his researches into the physio¬ 
logy of plants. Hitherto it had been acknowledged indeed, 
that the albumen of seeds commonly served to nourish the 
young plant after germination; but this opinion reqnired 
the support of positive observations, and Mr. Mirbel ap¬ 
pears to have removed all doubts respecting it by an expe¬ 
riment as simple as ingenious. The embryo in the seed of 
the onion bends as it unfolds itself, so as to form an elbow 
that rises out of the ground, while the plumula and radicle 
jecnain concealed in it. If at this stage of vegetation a 

mark 
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mark of any kind be made at equal heights on the two 
branches of the germe, the mark nearest the radicle will 
rise alone, if the plant received no aliment but from the 
juices of the Earth; on the contrary, if it were nourished 
solely by the albumen of the seed, the mark on the plu- 
mule would rise above the other: and lastly, the marks 
would rise pretty equally, if both the ground and the seed 
concurred in the developement of the germe. It is the latter 
phenomenon that takes place; aud it ceases when the albu¬ 
men is entirely absorbed: the young plant has then strength 
enough, to derive from the ground or the atmosphere the 
nourishment it thenceforward requires* 

This paper is accompanied with interesting observations Cmninstion 
on the germination of asparagus, and on the manner in of »pw*ca«* 
which the leaves of this plant, at first ensheathed like all 
those of the monocotyledons, become, by the growth of 
the stalk, lateral and opposite, and afterward lateral and 
alternate. 

In another paper Mr. Mirbel has examined the gerroina- and of the 
tion of the nelumbium. Botanists were not unanimous re- m ia f* 
spec ting the class, to which this plant should be referred, or 
the nature of the two fleshy lobes, from between which it 
springs. Some, observing no radicles developed in the ger¬ 
mination of this plant, suppose it to be destitute of them : 
some consider these lobes as roots; others as peculiar or¬ 
gans analogous to the vitell us. Mr. M. has endeavoured to 
remove these doubts by his dissections. In the first place 
he finds in the nelumbium all the characters of a plant 
with more than one cotyledon; he next finds in the lobes 
vessels analogous to those of cotyledons; and at the junc¬ 
ture of the lobes he observes other vessels, uniting in the 


same manner as those that are characteristic of the radicles 
in embryos furnished with them. Hence he concludes, that 
the water lily does not differ essentially from the other plants 
of its class. 

Mr* Correa, while he agreeB with Mr* M. in considering The lobst of 
the nelumbium os a dicotyledon, differs from him on the 
nature of the lobes. He thinks, with Gaertner, that they the vitellus* 
have a great analogy to the vitellus, and he compares them 
with the fleshy tubercles of the root6 of orchis* Plants he 

observe* 
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observes have a double organization, re!at:og, on the o*e 
hand, to the earth, in which they spread their roots; on the 
tther, to the air, in which their leaves are expanded. The 
roots ate destioed to the ascending vegetation; the leaves, 
to the descending 5 a~nd it is at the point where these two 
systems unite, that the cotyledons are usually placed, Bot 
the lobes of the Melumbiuro are at the lowest part of the 
plant, and cousfcquently belong to the roots/ The example 
of xnauy. other plants destitute- of cotyledons shows, that 
they are no* essential to Vegetation; and that the characters 
derived from them to arrange the vegetable kingdom in 
three divisions are insufficient, and should be replaced by 
those arising from the direction of the vessels and medullary 
radii. 

Mr. Poiteau has examined the germination of grasses. 
The part of the seed, which ought to be considered os the 
cotyledon, is yet questioned ynong botanists, Mr. P., ob¬ 
serving that the scutum, which Oaertner took for a vitcllus, 
and Mr. Richard for the body of theradide, was placed at 
the point wbejra the plumula and jadicle separate, deems 
this a true cotyledon. Mr. P. has observed too, that, the 
moment when the radicle of a grass is unfolded, it assumes 
the figure of a cone, jwd represents the taproot of other 
plants; but as soon as tl>e lateral roots have acquired a cer¬ 
tain growth, this cone is obliterated, so that no plant of this 
family has a taproot. And as Mr. P. hut made the same 
observation on several other monocotyledons, this substitu¬ 
tion of numerous secondary roots for one principal root 
takes place, because each bundle of fibre* of the monocoty¬ 
ledons has its peculiar root. 

The researches of Mr. Cuvier concerning fossil animals 
have comhionly led him to discussions respecting the spe¬ 
cies admitted by naturalists, tending generally to the ad¬ 
vancement of the science of zoology. Thus in considering 
the organization of the amphibious mammaliae, he^ias been 
led to separate from the seals and morses, the Indian wall- 
rus, the manatees, and the species'described by Stellar. 
These three genera form one family,, distinguished by the 
•hseuce of the posterior extremities, and by herbivorous 
teeth. 


In 
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In another paper, on the genus felis, he gives the osteolo- Feline genus, 
gical characters of the head in the principal species; and 
has made known a species not distinguished by modem 
naturalists. To this he has given the name of leopard, Leopard, 
which had become djrnonimous with panther, for want of 
being able to apply it with precision. It differs from the 
latter in being of a smaller size, and haying a greater num¬ 
ber of spots. 

Mr. Geoffroy long ago made a particular division, under Classification 
the name of ateles, of the apes without thumbs, which had '*?**• 
been confounded with the sapajous, from the prehensile 
tail common to both. He has now added two new species Two new spa. 
to those he had already made known, and given figures and CICS * 
descriptions of them. One of them, which he names arach- 
noides, had been merely mentioned by Edwards and 
Brown. The other, which he terms encadret is altogether 
new. It is black, with white hairs round the face. 

The same gentleman has described two birds; one im- Ornithology, 
perfectly known, the other new. The latter has some re¬ 
semblance both to the corvus nudus and the c. calvus; but 


there are sufficient differences between them to form three dis¬ 
tinct genera, under the names of cephalopterus for the new 
species, gvmnoderus for the c. undue, and gymnocephalus 
for the c. calvus. 

f 

The cephalopterus is black, with a very high crest, which Cephalopte* 
fella forward on the beak, and a kind of dewlap also covered rus ’ 
with feathers. Each of these is of a metollic violet colour. 

The other bird, which had been imperfectly described by Microdarty 
Marcgrave under the name of cariama, Mr. G. had cons'*- lu ’ 
dered from his description as approaching to the trum¬ 
peter; but now he has seen it in the Museum of Natural 
History he classes it as a separate genus under the name of 
microdactyl us. 

The tortoises have furnished Mr. G. with the subject of Tortoises, 
another interesting paper. Having seen, while in Egypt, 
the tortoise of the Nile, mentioned-by Forskaol, he was led 
to form a particular genus of all those, which like it have 
the extremities of the ribs separate, and a soft shell. lie . 
names it trionix, and has added to it several new species. 

Mr. Qroagoiart, in his elegant general treatise on reptiles, 

bad 
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Tsfcoty^awyigft scarce^ of tort ®W, 

known,* bat nes^ly twice as rhar^ «vwioeu*ately deseribcjP 

by Mr. Sweiger in his general mooograpliy of tortoises, to 

this work a copious/list of fryndhi mas. is given, and it is ih 

lustrated with figures cArcfo^ CDgmtyd. 

lethyoloff. The class of fishes too hseJeOn e&rvched jwith many new 

species. Mr. Risfean and Mr. Del troche have coram uni- 

* 9 « •« » 
cated the observation* 4h«y - made on 4h>r * abject, the for* 

raer in the Gulf of Nice, the letter in the sea round the 

Balearic Islands. It has been supposed, that fishes had 

their peculiar climates* but Mr. R. has found in the Medi- 

terranean fishes considered as peculiar to the East indies, 

and others known only in the northern teas. Mr. Dela- 

roche made some interesting observations on the depth a* 

which diffemt fisheAhabitually live* the manner of eolfcMtig 

them, and their *irbladders# $ ;i 

Respiration of Notwithstanding, the difficulty of physiological expert 

c * meats, and the nicety required in them, Mr. von Humboldt 

made many during h;3 dangerous and toiisppde travels. Ho 

bus communicated his experiments on the respiration of 

the shafpnoted crocodile of America. He found, that* 

notwithstanding the volproe of its bftfacbhr**^ the FWnpf 

* tursof its pulmonary «Ib. it suffer* greatly without asujtt. 

ply of fresh air; its breathing ia tfry siow j and a young 

one a foot topg deprived the air of ^arcety l2 chbk: iochftt 

ofoxigea iWkn hoarond fbefr tbifce 

t • ' . ' > - j ’* - •; •*. •- * ; » 

To be concluded in our next, ^ ’ * 

«% • , . ' ••:•-* ' t 


Icthyolofy. 


had classed these with his eroydet; noticing at the same 
time the characters* tha^i®s^aiA ith(j^fr^ ftllth* 
other species, file sfyelf of wfn^lrcpmplete and hard.- The 
large softsbelled tortoise of Buipmm Mr.- G. places in th& 
genus cbdys of Dam£ril. ' *,. ':>*.. M 

Twenty^earAftgo scarce^ of 

knows,* bat oesfrly twice as many* a^Wuiatelyi deseribefl* 
by Mr. Sweiger in his general raooogTapby of tortoises, to 
this work a copious list of ty^dbimes is given, and it is il« 
lustrated with figures carefc^b engraved. 

The class of fishes too Wfceta adrvehed jwith many nbW 



An tmdent kas rendered ns unable to insert ear usual Me* 

teorohMknl jQnmal this wumtfu 
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ARTICLE I. 

Oh the Motion of Rockets loth in Norretisting and Resitting 

Mediums. By W. Moobi, Esq. 

f Continuedfrom Vol. XXVIII, p. \6q.J 


To Mr. W. NICHOLSON. 


SIR. 


The following is a farther extension of my essay con* 
cerning the motion of rockets in different mediums; which, 
if worthy acceptance, is quite at your service. The last two 
propositions are given as preparatory to my next inquiry, 
which is that of the several effeds of the wind upon the first 
motion of these machines, when t is blowing in any given 
direction and velocity ; which 1 will communicate to you as 
soon as time will allow me properly to prepare a paper of 
them. 

From the reaulta of the propositions that here follow, Canons fact* 
tome very curious and important facts are ascertained; 88 
that the motion of a rocket can never become uniform ptoyoiUioiw. 
throughout the time of its burning under any law of resist* • 
ance whatever; that bodies projected into resisting me- • 

Vol, XXIX, No. 134 ,—Awl 1311. R diums 
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dints* cannot, independent of gravity, describe certain 
finite spaces but in infinite times, let the velocity of pro¬ 
jection be what it may, great or small; the ratio of the re¬ 
sistance of a sphere to that of its circumscribing cylinder* 
when this moves in a direction perpendicular to its axis; 
and many other very curious particulars, as the person who 
shall read this paper will find. The investigations of the re¬ 
sistance to cylinders moving in fluids in directions different 
from that of their axes are new, as far as I know. No work, 
that 1 am acquainted with, contains a solution to this pro¬ 
blem generally, but merely of the common particular case, 
where the solid is supposed to move in the direction of its axis; 
and perhaps the flight of rockets is one out of but very few 
cases in which the subject is at all applicable. 

With thanks for the attention which you have hitherto 
paid to my communications, and respect for that impar¬ 
tiality and ability, with which your Journal is conducted. 

Iam, Sir, 

Your most obedient servant. 

Royal Academy , \V. MOORE. 

J une 1811. 


Prop. 6. 


The motion 
of a rocket can 
never become 
uniform. 


To determine xchctlier the ]\lotion of a Rochet ascending ver¬ 
tically in the Atmosphere can ever become uttiform : the law 
of resistance being directly as the square of the velocity f as 
before • 

When the motion of a body becomes uniform, or the ve¬ 
locity a maximum, the accelerative force is then nothing: 

, . Isned* b'—Rv*) a , 

therefore putting--- TTTi* - 1 the accelerative 

force C sec the last Prop.) zz o, and reducing the equation, 

_ ‘ /sned^a — am + rf\{ 

we have b . I — ■ \ * Wtieftee it 


appears, that the velocity, and consequently the motion of 
the rocket can never become equable; being in terms of t 
the time of its burning; -but will be greater and greater unto 
the. end of the time t % when the velocity will continually de¬ 
crease till the whole is destroyed by the retard»vc A^ce^f 

gravity. 
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gravity- And it is moreover evident* that the motion of 
■ rocket can never become unitons under any law of resist¬ 
ance whatever. 


Prop. 7. 


All thing t remaining as in the Sth Proposition; to find the Velocity And 

Velocity and Space described by the Rocket , when it is in- *P wde * 

Jlnenccd only by the impelling Force of the Composition and ^k«*t from* 

the Resistance of the Medium . ' he impulse rf 

its com position 
ami resistance 

Here, gravity not ac ting, the accelerative force of the ^' hc mcdi ‘ 

rocket at the end of the time t will be ^7 - - ■ - •” ^ * 

(am — ctj b % 

as determined in Prop. 5 . Therefore *v r: 2 gft r: 

(infrf 4 /.*- Rv*).2agt t 

[am — c «).V - = (pUU ‘ ng * = **gsned'l>\ 

k = 2 «yR, / = rtmi\ and p ~ ~—; and 

V / 1 

z-nT — 7-whereof the fluent is——r . hyp. log. 

n —a© t — pt IU vt 


4 x* 


2 . (4 4 ) 


+ » 


Cf) . rl . 

Ta X j- - — — • hyp. log. J which, when 

V*V “ v 

V = 0 and r z 0, is e z — ~. hyp. log.*i-: therefore the 

P P . 

i 

+ * 


correct fluent 


. , h , (jL- j. 

* W Ct) — 

. ^ hyp. log. -L — hyp. log. y . hyp. lag. 


I 


lr-pt 


: and hence by the nature of logs. 
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Velocity and 

space de¬ 
scribed by a 
rocket from 
»he impale of 
its composition 
and ieM>tanc« 


A j)‘ + -v 

( 4 ) 


icMxancw / h 

r*f the inf'll- | _ ) ~ j 

um. V k / 


(Ml* 


I 


>-pt 


: or, putting 


and 


io, we shall have 


.» 4 » - 

• 

i — r 

i 

k* 


/ 


*4- 


(/— pf) 


XV 


XU 


ami by reducing this eqna, 


which, when 1 zz u 


js t» z: 


- il -r«-pO 
+ (/ —pO" 

sv >o 

/—— r~ ? the velocity of the rocket when it just 

+ (l— p 0 

rinses burning* Or, restoring the values of j, i*, /, //, &c. t 
the velocity of the rocket in thiacuse will be expressed by 


4 and (aritR) 


i 


4 aqd (inr II)x 


a -(ic 


n c \t 

J ‘ 


[a m & a ) 


— (art// — art 1 ) 


c 


4 airrf (ineR)* 


4 agd (sne R) 


c b r b 

(a 316*) + {<*T7i2** — acb*) 

Now to determine what this velocity is, we must first find 
the value of 11 for the given case of velocity &. Now under 
the conditions, that the particles of the medium are perfectly 
nomdastie, and that the ine«limo is infinitely compressed 
and affords no resistance to the motion of the rocket but what 
arises from the inertia of its pnrtides, (which it the ground 
of our hypotheses concerning the law of resistance), we shall, 
putting r for the radius of the rocket's base or of the licud 
-of the rocket; f zz the sine of the angle, which the slant 
aide of the head, (supposing it couical) makes with the axis; 
p zz 3 M 416 ; S zr the specific gravity of the medium, 
which is here considered as the atmosphere; and g zz lG feet, 

(omitting the T V) have R = _(investigated ia 

• • *g . 

most works of fluxions and mechanics). 

Let b zz 1, in order to render the expression as simple •• 

possible. 


theory of the motion of rochets. 


245 


possible; and the angle, the sine of which is^ 30 degrees; 
then J — • 5 or | (to rad. 1): and taking the specific gravity 
of air at a medium, orSz 1 It will be found zr *0002343 
ounces; which is the absolute resistance the rocket suflers 
when moving with a velocity of 1 foot per second. Hence 
the expression above for v will become ------- 


4 agd (*0002343 *?t e) 


l £^('0002343 me )” 


d( >( 0W ) 

V -00023437 1 


— {am — a c) 


ilfj. (-000:343 inf) 1 

c e 

(am) + (am — ac) 

and substituting the values fore, c, c/, kc. t which are asfol 
low : namely, 

s ~ 1000 




{•0002343 tne) 


i 


n 

— 

230 ozb. 


w 

zz 

18 Iks. z= 

288 ozs. 

c 

— 

10 lbs. z: 

160 ozs. 

m 

— 

w + c z 

448 ozs. 

a 

— 

3 sec. 


d 


ift. 


g 

zz 


• 

e 

— 

•7854 



_ 6941*575 
it is v zr - 


/ 1*95171 • 1*95171 \ 

l 1344 — 964 / 


1*95171 
1344 + 


1*95171 

864 


= = S6M . 3a5 fett , „ hiC b j, , w 

fore the greatest velocity the rocket can acquire, and which Velocity, 
it does acquire at the end of its burning. 


It is somewhat remarkable, that the whole resistance of 
the air to the rocket, on the supposition that gravity does 
not act, should so nearly approximate to the effect of this 
force (considered as constant) when there is no consideration 
of any resistance from the former; the deviation causing no 
more than (2896*9895 — 2820*325 zz ) 7**6645 feel per 


second 



3*6. 

Velocity. 
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second difference iu the greatest velocity of the rocket on 
the side of gravity. 

To find the space described. By the theory of variable 
motions * = M- j—j—JL - = j» - 

= T; then f C - pt\ 

and /' = . Whence x = + H' JL-T._ 

P P P / w + T w 

v r 

T T • T 2 * 

— (by expanding in a series) — --+ -+• 

1 r * T) 7) 


-( 


v • 

T T 

/ v 


IV . iv . 

T T + T T 


/IV 


/JV 


T 4 * f 


+ Sec 


te.); 


the fluent of w hich 
. -f 1 


hichisx =~ ; 1T + U (ll*l 

P P \.(w+lj/* 


J l 


*** + , 


.7, + &<? 


) 


( 2 * 0 + 1 )./*“ ( 3 ic 4 -l)/ 3 ™ (4 »+'!)'.>• 

= -JT + ajT* +l f _j_ T* 

?» p7» ' \«o+l (2 M)+]j/« + 

2 v 3 v 

T T 

(3«r+ 1) (3~7T+ 1) I*” + / p 

C V h 1 w 

] _ #) + ItzfJL. (-1 _f-ro 

( ' F 1 + /» U + i u 


“ ) = .1 


+ 


(l-pt) 


S-W 


(l-pt) 


3 w 


+ l (i» + i),/« 


+ te )] i 


and 


(3iu+ l)** w (4 ?r + 

. i ( f | 

the fluent corrected jtit — « / •— 2 / . I —- — 

p{ \tt> + 1 


I 


2UT + 1 


+ JTrVl ” HT-Ti + &c - ) f + * 7 * 

t 

(rh* 


+ 


•j (/ - r» 0 

/" 




2 v 


3 to 


f* — p o _ , V — pt) V — v o , 

(2u>+l)./“ + (3w + I)/*« (4w+])T7 r “ + 
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(when 




t = a) j. | 


W 


C + 


( » _ ■(*- «*>) 

Vu>+1 (4»+IJ./* 


-- (/ — a p) 


2 (/ — a p) 

/• 

8 u 


(3 to + 1)./*“ 


3w 


(/ _ ap) 


(3MJ+ l)./ 1 " 


f &C. 


^ f —_L_ 

y P ' V.w + i 2 w + 1 


1 - 


for the space described by the 


3u> +1 V 

rocket at the end of the time t. 

Now to determine how far the rocket will farther move 
before its motion is wholly destroyed. Put a zz the velocity 
r.t the end of its burning zz 2820*325 feet per second, and 
v an) variable velocity corresponding to the space x; w zz 
weight of the rocket zz 448 ozs., and R =: *0002343 ounces, 
the resistance of the medium to the rocket when moving 
with a velocity of 1 foot per second. Then R e* will be the 


resistance to velocity v, and 


R 


the force by which the 


rocket is retarded by the fluid. Hence £ =: 


vu 


w v 


^ and x :r 


to 


VgKv 
corrected x zr 




2 fg 

hyp. log. v; and the fluent 


to 


. hyp. log. a . Which by substitution 


247 - 


2*K 

of numbers ii =: 305170*3 feet. 

Hence it appears, that, after the burning of the rocket Space de¬ 
ceases, it will move to a distance of 305170*3 feet, or nearly 58 «*»bed. 
miles, before all its motion is destroyed, whan it will remain 
at rest in the medium ; there being no force to influence “it 
in any manner or direction whatever, and having no power 
to create motion in itself. 

As to the time that the rocket would be in moving through Ti rae of - 
this space, it will be had as follows. The same substitution ing through it, 

as above being retained; the general fluxional expression 

• • 

(hr the time (l ) namely -- will be found “ - a 

2 Sf 2g Hr 


mov- 
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A 


—-1 


*gR 
fluent of which is / = 


•v R ** ' 

— (substituting-- for f as before) the 


3 . 


JJpw when / zz 0, t? zz a, 

m* $ * ^ 

l : 


a*** 

% '• 1 # * 4 

I v # « « 

therefore the correct fluent of the time is t ~ 

• * • -4 

1 


eglU 

• • ^ • 

hich, ob * becoming'nothing, will be infinite. 


A projected 
body cannot 

lose all its mo¬ 
tion in any 
finite time. 


Resistance to 
ft cylinder 
moving per¬ 
pendicularly 
through a 
fluid. 


* K k"° 

So that it appears, that the rocket will not describe the 
above space but in an infinite time. 

Suppose o zz 1 foot; then / zz — v> ~ 133*344 se- 

2g K a 

eonds or 2 min. 13 seconds. That is, the rocket will only 
have been in motion 2 min. 13 sec. after it has acquired the 
greatest velocity from its burning before the celerity of its 
motion will be reduced to 1 foot per second ; and yet, not¬ 
withstanding this great annihilation of velocity in so short a 
time, the remaining small part wilt tfnt in any finite time 
be destroyed, though we know the limit at which the rocket 
would attain a state of quiescence. 

And from the result here determined wc conclude, that 
into whatever medium a body is projected with any given 
velocity, great or small, it will in no finite time lose all its 
motion. So that, if the planetary bodies were moving in 
a resisting medium, and gravity should suddenly be de¬ 
stroyed; the bodies would all pursue rectilinear paths (that 
would be taugents to their orbits) to certain finite distances, 
which would not be wholly described by them but in infi¬ 
nite times. 

Lemma L 

To determine thi Resistance a Cylinder meets t rith in a Fluid 

when moving in a Direction perpendicular to its Axis. s 

) 

It is universally allowed, and indeed is evident, that the 
resistance to a body moving through.an infinite fluid at rest 
(such as is here supposed) is the same in effect as |he fertte 
of the fluid in motion with equal velocity ou the. body : *t 
rest: therefore, as it will be sorqcwhat ; mqrecouveni^ot to con¬ 
sider the fluid in motion, and the body quiescent, we shftll 
pursue the solution of the problem jpoii this hypothe^ 

Let 
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Let A BCD (PL Vll,5g. 1) be the cylinder, and ETF Reswtasccta* 
any section parallel to ihe^a&e. Let a particle-strike this sec* cylinder 
tion at T in the direction FT, perpendicular, by supposition, cuUriy^* 0 ^ 
to BD ; and draw TD to thecentre O: draw also the tan- through » 
gent TQ to the circle ETKor cyliuder ot T, upon winch^ Uld 
let fall "th e-perpendicular P Q, and let fall the perpendicular 
QK upon TP. 

Then, considering P T to represent the full“fbrce of"B 
particle of the.fluid, P 11 will denote that part only, which 
has effect in moving the cyliuder in the direciioti ,P1L 
For, on account ot the obliquity of the surface of the solid, 
the strokeof the particlewilfalso he oblique; and therefore, 
resolving T P intothe two forces P Qand TQ, the forceTQ 
only will be effective, which, in the direction P K, will be 
as P R, or the sine of the angle P Q R, or P T Q ; as i» evi¬ 
dent by considering PQ.resolved into the two. forces Q R, 

R P ; whereof the former, being parallel to the cyliuder, has 
no effect in moving it in a perpendicular direction thereto. , 

ilow by the nature of fluids, the force with which a 
particle stiikcs a body perpendicularly is equal to the weight 
of a line of such particles, the height of which is equal to 
tbit which .* due to the velocity of its motion, or through 
which a body must full to acquire thut velocity ; therefoie. 


calling 7i the density of the particles or fluid ; 


ft V 


(where 


» denotes the velocity, and g zz J6 feet) will be the abso¬ 
lute force of a particle moving with the velocity v. And 
this is represented above by the line P T ; therefore, since 
rad. (1) : TP :: sin. Z PTQ (j) : P Q, the force de¬ 


noted by P Q will be 


n v a s 


*g 


$ and that by P R 


n v* A* 




Put SL - i, LT ~ y, and ST r r; also let X» 
{zz i) express the fluxion of the course S T ; then, because 
the inclination of this line to the direction of the fluid, 
the number of particles staking it will be diminished in 
the ratio of T ft to no f or of radius to the siue of the 
•angle o'T n; consequently the fluxion of the force of 
the fluid against S-T, which would otherwise have be^n 


Now 


*v*s % i 


r > will be 


nv‘ 









.7 / 





H«t ;$Une* to a 
cylinder mnT- 
in* perpendi¬ 
cularly 
through a 
liuid. 


TO**HT Of Tfl of itOCKBTft. 


Now £ — (i 1 + y-2) 1 ; and y (2 rr — 2 by the 


property of the circle; consequently j ~ 


r x — .r x 


(2 rx — iy 

- (r bein*' the rad. 

\ v n 


and z = (x* + j-y = — 

(2 rx-xV 

of the cir. ESF). Also, by reason ot similar triangles, 

O p LT V . . . OP ... 

YJT = qj = whence s, being = 


also be equal to — V -• Therefore by substitution 


n e* a 3 ~ 


r x 


« »j* y 5 


* . ' 


r x 


(2 rx 


n w 


4® r 


4 A r 

1?’ (2n-.r 1 ) T 

4$ % r"»- 


( 2 rri- x* *); of which the 


(2 rx — x*J* 

« ♦ • ntJ * / 3 rr* — .r s \ 

micnus ——-*• ^-~- j wanting no correction ; so 


5 

that when x =z 2 r the fluent will be 


fi o'r 


3ff 


; which is the 


effective force of the fluid on the semicircumference 
of a section of the cylinder parallel to the base. Conse* 


no r 


qaently — - into the height of the cylinder (A) 

b 


n t; r 


% -h 


2 g~ the resistance, that the whole cylinder suf¬ 

fers when it motes in a direction perpendicular to its axis 
with the velocity r. 

Cor. Because it is found, that a sphere, the radius of 
fhifh is r, moving in a fluid of the density a, with the velcw 

city c, is • - ; we shall have the resistance of the 

sphere to the resistance of its circumscribing cylinder as 

2 > »r a r* 2nr* r* l6 

-to -, or as 1 to —— (where p—3*1416); 

»fT 3 g 3p 

the latter therefore being resisted more than the former by 
about *61)829 of the former. Whence, the resistance to a 
sphere being given, the resistance to its circumscribing 
cylinder will be had by multiplying the former by 1*69829. 

I EMMA 
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Lemma II. 


To determine the same as in the last, when the Cylinder moves ResUtvnce i© 
in any Direction oblique to its Axis . a cyhndrr 

* Himing ciS- 

Jiqnely. 

LctT P (PI. VII, fig. 2) be the direction of the cylinder 
moving in the fluid, or P T that of the fluid against the 
cylinder. Let a particle strike the solid at T, at which 
point draw the tangent T n to the section EFT, which is 
parallel to the base C D: draw L T Q perp. to the diame¬ 
ter VOS, which is at right angles to the axis X V, and 
P Q and Q R perp. to T Q and T P respectively. Then, 
denoting the force of a particle of the fluid when in motion 
by P'I', and supposing this to be resolved into the two 
forces PQ, QT, the latter only, Q T, which varies as the 
sine of the angle T P Q, will have effect in moving the cy¬ 
linder; which, in the direction P T, w ill be us It T, or the 
sine of »he angle i Q It, or S P Q. Now the effective force 
of a particle in the direction Q 1' has been shown in the 

jir* a* 

preceding lemma to be equal to ——— when the whole 

force of a particle is represented by Q T: but in the case 
before us, putting j for the tine of the angle QPT, or or 
the angle of incidence of the impingeiug fluid aguiust the 


solid, tlie efficacy of Q T will consequently he — 


vv' s 




4 % 

■ — 


(where s rr sin. of the angle QTn) and there foie tlv effect 
of a particle to move the cylinder in the direction PI will 

. »»’ *• /’* 

b ‘--—. 

Put c =: sin. of the angle P T Q, the cosin. being/' 
r ~ rad. of the base of the cylinder 
x = O L 

y ~ TL 

Then, by reason of the rimililudeof the triangles OLT, 


T n obviously obtain s zz — = —-—- 


an 


d' 
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Xesretance to 
a cylinder 
noting ob¬ 
liquely. 


the cosine of the angle K T » n (radius being unity 

in all cases). Now let z = FT and i the fluxion of the 
same, then the fluxion of the force of the fluid on FT 

will be n f * multiplied bv the bine of the angle 

4g 

PTn, whereof the angle PTm being composed of the two 
angles PTQ, QT«, the natural sines and cosines of which 
are represented above; its 6ine by trig, will be expressed by 

+ / |r ’ - «’>* = '*+rr-‘">' .. 


; also i 


r x 


Therefor^ 


line angle PTn = 


4 F 


»«>/* 1 . f ’ 

-or*, ri . n + /(r‘- x*) 1 


r* (r*—x*)* r 

_ "•»' /** 

. Jrx (r'-x*) +/(r*_*»)*}x 

4£ r* 

(r* — X*)'* 

nr* /* 
4#r* 

jc»(r'-^ +/r*x-/x«x^; 


the fluent of which is 

nv* f 9 r i a. r \ K 

--•—5 — Ic(r»- x f r +fr'x— L fx> 
4gr* l 3 J 3 J 

which corrected will, in the ultimate case, where x ~ r, be 

«»’/’* / i. a - v nv'f'r , v 

Vg*~" (? Cr,+ 8 /' ) = ~2j~' («+*/). 

which is therefore the effective force of the fluid on thequadraa- 
archFTS. Hence « (c -f 2^) will be the force 


tal 


nff'rh 

on the temicircum. V F S; and-^ ■ - • ( c + 

force on the whole semicylindric surface m DtrBi; 

or 
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or the resistance to the cylinder when moving in the fluid Resistance t# 
at rest, so far as relates to that surface. movlnj cb- 

To determine what farther resistance is opposed to the h^udy. 
cylinder by the fluid acting against the top A s Br. Let us 
suppose AV BT (fig. 3) to be the head of the cylinder, anti a 
particle striking it at T ; also let A B be a diameter of the 
circle perp. to the axis, and draw T Q parallel to A B, aiul 
PQ and QR perp. to T Q and T P respectively. Then 
P T being considered the representative of the full force of 
a particle, and to be resolved into tlietwo forces P Q,TQ; 
the force T Q, being parallel to the plane A BY, has no 
efleet iucausing it to move; but only the force denoted by 
P Q, which is as the sine (c) of the angle P T Q. There¬ 
fore the effective force of a particle in this case will be 


nv * c' 


4 g 


; and that of the fluid on the whole circular plane 


fi c* j) r* 

- (p being r: 3*1416). Hence the whole resist- 

ance to the vy Under is 

(.+ ./) 

bg 4 if 

Cor. 1 . When the angle TPQ (tig. * 2 ) is 90 °, or 'he so¬ 
lid moves in a direction perp. to its axis ; then f becoming 
1 and c nothing, the resistance to the cylinder will be 


nv* r 




as determined in the first lemma. 


Con 2. The resistance to the cylinder moving in the di- 
rection T P estimated in the direction Q T is __ 

(c + 2 f ), Wing that arising only from the actfon of «the 
fluid upon the semieurface.of the solid; that on the head or 
top of the cylinder having no effect to move it iuthis direction, 
but in the direction of its axis. 

For an example to this proposition in numbers, when 
the medium is supposed to be that of our atmosphere. Let 
the angle TPQ (the sine of which is/) zz C0°; and conse¬ 
quently the angle PT Q (the sine of which is c) :r 30°. 

Then 
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Then we have J* zz •£ 66 

c ~ \5 

Let r zz 6 in. zz * foot 
v zz 1 ft. 


A ^ 3 ft. 

g zz |6 ft, (omitting the Vsth) 
n = \i 


n v 




tlence 

'0.11.066^7 + -00187496 =: -03384173 ounces for the rc- 


stsluiiei-to a cylinder of the above dimensions when moving 
with the velocity of 1 foot per second. And therefore, as 
the resistance to the same cylinder varies as the square of 
the velocity, the resistance corresponding lo any other ve¬ 
locity will be had by multiplying the above by the velocity 
(in feet) squared. 



II. 

On the Defective Algorithm of Imaginary Quantities. In a 

Letterfrom a Correspondent. 

ToMr. MCUOLSON. 

SIR, 

: Xn a mathematical investigation, in which I was lately cn- 
^ g»ft*d» I fell upon a very singular anomaly ill the theory of 
equations, which is nothing less than a quadratic equation 
having (at lenjit to all appearance) three roots , all different 
from each other; where***, according to received principles, 
it can have only two. As this is a very ftiange deviation 
from what has been hitherto considered as a well established 
theory, I am induced to reouest the publication of it in your 
Journal, in. hopes That some of your mathematical corres¬ 
pondents may undertake to explain the difficult)*, and res¬ 
cue the theory of equations, and the present algorithm of 
imaginary quantities., from the danger to which such ano¬ 
malies tuuft necessarily expose them ; jiai ticuUrly as there 



DEFECTIVE ALGORITHM OF IMAGINARY QUANTITIES. 

• 'i 

« a • • - • 

are some among ns, who wish to cramp the power of ana¬ 
lysis, by rejecting in that science every species of quantity 
coming under an imaginary form. I think I can perceive 
where the mystery'ties but still I should be glad to sec the 
opinion of more able analysts on tins apparent incongruity; 
if however no such should appear, I will, througii the me¬ 
dium of your Journal, publish my ideas on the subject. 

The equation to which I have alluded is this: 

.. x* + i Z 2 

and the three roots of it are the following. 


1st root x “ 1 
2 d root x — -2 

3d root x = 


x \ j/\ - 


The two first of which evidently answer the conditions ol 
the equation, and with the third 1 proceed us follows. 

(j/FTV = 7+ /I - s~:y 


t 

x n 


or 


1 - j/K\7 ✓“*)’ +■ 2 p/li ! v' 






And now in order that I may be certain of my results, I 
multiply these quantities uudei the radicals at full length, 
as follows; viz. 

J ^ ^\ | to find the square of ^ h —£ 

\ + T ✓“* 

i + ✓-*—* = -*+ ✓“*=: —a—✓-*) 

j * ^_T | for the product ({+ y-—}) x — 

i+ W* 

— — 

\ 5 + — $ = i 


25 * 
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f 7 > to find the square of i 

r — v—r ) 




i 


t v'- 




T_ 

* 

*1 

T 


S 

T 


I 

T 


— y/—; — * ~ — i — = — (i + </-*> 


Therefore 


* = p/- U - v'-i) + 2 + ,,/-(* + ✓~i) or 




t «— O 


s*- 






+ v'— J or 



x - (^TT^ + ^ri) 

and therefore by addition, we hare 

x f + x =: 2 

* Now if this be a legitimate result, I see no reason why this 
value of x should not be considered asa root of the proposed 
equation as well as the other two; and if it be admitted as 
such, then I can find any number of other roots at pleasure ; 
which will totally destroy the established theory of equa* 
tions; but if, on the contrary, this cannot be admitted as a 
root, then it necessarily follows, that the present algorithm 
of imaginary quantities is defective, or otherwise that 1 have 
deviated from that algorithm in the preceding operation. 
In order to discover the errour wherever it may lie, and that 
the connection of it may be made public, 1 am induced to 
request the publication of this paper in your Journal; which, 
if you should thiuk proper to comply with, wili much oblige 

Yours &c. 

MATHEMATJCUS. 
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III. 


On the Nature of lhat. By Marshall Hall, Esq. In 

a Letter from the Anther. 


i 


(Concludedfrom p. '22 ( 2.J 


'I N appreciating I he merit of any hypothesis, we ought cer¬ 
tainly in consider, whit assumptions are inseparable from 
the -object itself; and wliat supposition- are necessary, to 
eonstiiate the particular It} potlnVis proposed. 

To apply this to our subject; it appears to me, that, 
whatever may Ik* our not ion concerning the ultimate nature 
of calorie, one jwsUilnte must necessarily he made; the ex- 
istcncc of a iL.nnel for this agent between the Sun and the 
Kartli must unavoidably be assumed. 

If we embrace the opinion of the materiality of calorie, 
,v c .-'•ppos", that ti.w matter emanu'es constantly fiom the 
s.iu’a siirfa;» . and penetrates spa*'». On the other hand, 
in aiioptiiiL, tie- opposite opinion, we necessarily suppose the 
e\i>-b*iuv of v. lliiid, naturally pervading the universe in a 
state of quiescence; but ready to he impressed by external 
' Iukcs. This is indeed the great difficulty ; and a difficulty, 
winch no one will pretend to obviate. It may diminish the 
objection, which is thus afforded to the hypothesis, to ob¬ 
serve, 1 has on either side of the question the difficulty is 
r.. , ::r , r. the same: or, if there he any difference, it is in fa- 
u*nr of the hypothesis of vibration. For what is the great 
(liifo-Mice, between the assumption of a material ayeut, 
wh:ch f being impelled, penetrates spuce with rapid motion ; 
and that of a quiescent fluid peivading space, and subject 
to t erlain impression? ? # 

Tut, if we consider this ciicnrosduncc farther, we riiall 
observe, that, in the material theory, the assumption of one 
fluid only does not suffice. According to this opinion, the 
Milt-beam must consist of at least three; or, if we consider 
the compound nature of light, of uo less than of nine dis¬ 
tinct fluids. Many persons however will be willing to grant 
all these to modern theorists, who would iefusc to Huygens 
Vol. XXIX.— -August, 1811. S and 
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and Euler their ethereal medium ; although both supposi¬ 
tions aiv equally hypothetical. 

Nr elect of in- It must be acknowledged, that in investigating the nature 
daction of caloric, we subject ourselves to the imputation of false 

philosophy. We neglect the method of induction, and seek, 
as the ancients did, occult causes. So much are we involved 
in the trammels of theory, that we are scarcely able, in some 
and recourse to sciences, to express a single fact, without implying the ex- 
hypoihiNli too istence of something perfectly hypothetical; this is very 
much the case with our present subject, heat, and with the 
science of electricity. Wc are educated in the belief of such 
hypotheses, and do not doubt of their truth, until a consider¬ 
able progress has been made in the study of them. It is 
not one of the least of the uses of investigations like the 
present, to teach us how very little all hypotheses ought to 
be relied on, and how very much and bow constantly they 
ought to be distrusted. 


common. 


The Nature of the Vibration of Heat • 


Niturr of the Heat may possibly depend, not on the presence of any 
vibration of material fluid in the iuterstices of bodies, but on a state of 
intimate vibration of their particles. The temperature or 
degree of heat may he greater or less, according as these 
vibrations may be more or lets frequent in any given time; 
or, as it may be expressed, according to the intensity of the 
ubration. 15y this terra I wish only to express the relative 
state of the vibration; that vibration T suppose to be the 
most intense, which occasions the highest temperature. 
Objection to An objection which has always been urged to the hypo- 
eh« hypothesis. thesis of vibration is, thut the propagation of heat does not 
obey the established laws of motion. “ Were they the same, 
its propagation ought to be momentary through elastic bo¬ 
dies, aud should be more or less rapid through others, ac¬ 
cording to their elasticity.” 

Answer to the To *be first part of this objection, it may be answered, 
first part of »t. that the propagation of heat through elastic bodies is indeed 

momentary; for this is the radiatiou of caloric. Previously 
to considering the second part of the objection, it will be 
* necessary to consider somewhat of the nature of the vibra¬ 

tions. 
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tions, which we have supposed to constitute heat; and to 
show in what respect they differ from other vibrations. 

The important nnd manifest difference between these vi- T) ff'r^ncc be- 
brations, ©f sound, for example, and of heat, is, that in Q f 

the former the mass, in the latter, the particles only of that hear and 
mass, vibrate; ami this distinction is sufficient to explain the sound ‘ 
necessary and consequent difference in the laws observed by 
these vibrations. The facility with which the i\ ass of any 
body vibrate? will be proportionate to the elasticity of the 
body; but it 19 plain, that the vibration of the particles of 
the mass will obey luws as different as the vibrations them¬ 
selves are different: accordingly, who, after this considera¬ 
tion, would exj>ect that the elasticity of any body should 
regulate the vibration of its particles only? It is argued 
indeed, that the vibration of the mas9 of any body must 
ultimately be referred to the condition of it9 particles; this 
I readily admit: yet it proves nothing; it does not prove 
that the converse of this is true; namely, that the vibration 
of the particles must be determined by the condition of the 
mass. 


Perhaps it was the want of considering the necessary dif- Other objec. 
fertnee between the vibrations of heat and of sound, that t,ons * 
has led to some other objections to this theory. It has been 
said, that no body could communicate heat to another, (if 
heat were vibration), unless the second made a sort of con* 
cord with the first. Another objection is still more futile; 
the vibrations, if such constituted heat, would, it is said, 

11 gradually relax and die away/’ 


Sonrces of Caloric . 

For the snme reason, that this part of the subject was Sources o? 
treated with brevity in the former part of this discci^ion,* I 
may be equally concise in this place. The intimate connec¬ 
tion between motion, friction, percussion, &c. and heat, 
has lately been so much attended to, and so satisfactorily 
explained by the theory of vibration, that nothing scarcely 
remains to be added on this point. 

The light and heat produced by the transition of the elec¬ 
tric fluid from one body to another is extremely analogous 
to the sound produced by the motion of air through tubes. 

S * If 
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If I lie transition be sudden, powerful light and heat are oo 
casioncd ; if it b«* slow ami oipj;dil»% a continual spring of 
light and lit at is formed. In the same manner, if the mo¬ 
tion of air he rapid, a sound ie produced as powerful as the 
heal and light, in the first instance ; if the motion of the air 
he slow and equable, the sound produced is smooth ami un¬ 
interrupted. 

blot ion of Caloric. 

Motion of It has hcen said, that tlur hot conductors of caloric re* 

” <v1, erne am) part with this power the most rapidly* This is 

precisely what our hypothesis would have led us to expect, 
a priori. It is to he retnaikod, that the action of hot and 
cold bodies upon each other is reciprocal . The heating and 
cooling of hndies is, according to our opinion, the same 
operation; both are reducible to the ejecting a change in 
the state of vibration: and different subslumes are suscep¬ 
tible of this change in different degrees; those which arc 
most so arc the most easily heated, and the most readily 
cooled. 

This explanation applies equally well to the absorption and 
radiation of heat and cold ; which arc perhaps greater diffi¬ 
culties in the opposite opinion, than even the circumstance 
with respect to conducting power. 

J?4<liani heat. . It was formerly stated, that radiant heal is extremely dif¬ 
ferent, according as it comes from the sun, or from a source 
of heat upon Earth; 1 wish however to state this difference 
somewhat more distinctly. 

Fr,,iu the sun. That the heat of the sun is transmissible through and re¬ 
frangible by transparent media, is abundantly proved ; the 
refrasigibilitv of the heat accompanying the coloured part 
of the prismatic spectrum, aud of the invi ible rays of so¬ 
lar heat, 'is shown in the 13th and 17 th experiments of 
Dr. Ilerschel*; and the familiar use of burning lenses de¬ 
monstrates the refraction of the caloric of the undecotnposed 
solar ray. 

From a fur. On the other hand, that culinary heat is not transmissible 
through any solid body is very decisively proved by the va¬ 
luable experiments contained in Mr. Leslie's third chapter: 
see the Inquiry. 

• Pint. Trans, for 1800: o* Journal, 4to Scries, Vol. IV, p, 3G4, 36*. 

The 
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The latter statement requires however some qualification The litter in 
and restriction; for 1 must now observe, that, although NO,,u ‘dttfne 
3\1 r. Leslie's experiments prove decidedly the difference be- ,1 ' l,1Mlllbsl ,e# 
tween solar and culinary heat in this respect, yet he lias I 
believe proceeded too far, in asserting, that the latter is not 
at all trausmissible through transparent media. That the 
lient of a candle is in some dcgiec refracted by glass is proved 
by the 13th expeliment of Dr. I lerschc); the heat of a com¬ 
mon lire was transmitted and refracted in the 14th and l6lh ; 
the heat of rcdliot iron wa* refracted in the 15th; and invisi¬ 
ble culinary heat was refracted in the l?)th and 20tli experi¬ 
ments*. The heat emanating from a candle, from a boiling 
mixture of sulphuric acid and wuler, and from boiling wa¬ 
ter, wus transnultcd through glass, in some experiments per¬ 
formed by inv friend Mr. May cock f. 

The whole of these experiments concur in establishing a but not equally 
remarkable difference between the transmission of radiant ** * ol * r llcat * 
culinary and solar heat. Solar heat is scarcely if at all im¬ 
peded, culinary heat almost entirely intercepted by transpa¬ 
rent niuha! 


liut this i*- not the only diffeiencc between solar and culi- Difference in 
n. ry heat; .mother distinction is observed in their reflection. lhp reflection 
t'over each ball of a differential thermometer with a coat ^uinur/hiat. 
“ of tinfoil, and rub that one below which the scale is af- 
44 fixed gently with sand paper; or it may be rubbed before 
44 it is applied to the glass. Placing the instrument now in 
* 4 the sun, the liquor will visibly rLe, perhaps 5 or 10 cic- 
*' grees." <c Set this differential thermometer now directly 
44 opposite the lire, and about two or tlnee feet distant from 
“ it. In this situation a very remarkable depression will 
“ quickly take place, equal perhaps to 30 or 40 degrees.” 

<l This beautiful experiment likewise indicates clearly.the 
“ distinction between the solar rays and culinary heatj.** 

The explanation of this phenomenon, which follows its Attempt toac- 
relation, will not, I conceive be readily acquiesced in; “ the C0UI,t 
“ light from the fire, has/’ it is said, ** some tendency, to 


• Phil. Trane. 1800; or Journal as above, 
t Phil. Journal, Vol. XXVI, p. 75. 

\ Inquiry, [>. 03, et Mq. 

u counteract 
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Opaque bo- 
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fi counteract or diminish in a certain measure the peculiar 
“ effect of the heat emitted from the same source.’* 

Another difference still between the two kinds of heat was 
discovered by Mr. Leslie. A very coiiMderabie aberration 
takes place in the reflection of culinary hi at, which is not 1 
believe the case with the solar rays, hor is the eilect of 
colour, in absorbing the two kinds of heat, the same.— 
“ Stained paper has very nearly the same union as white 
•• paper, and it is only when covtred by a pigment snptr- 
“ induced, that the diversity of etfect becomes coospicu- 
“ ous V 

I shall now attempt to explain this remarkable difference 
between solar and culinary heat. Solar heat may comist of 
vibrations in that medium or fluid, which we suppon* to fill 
6pace. This fluid is one of extreme tenuity, and pervades 
all bodies without exception ; vibration therefore, which 
subsists in this fluid, does and ought to pass through such 
bodies as arf transparent, with little or no interruption. 
Radiation from other bodies, that is radiant culinary heat, 
is very different: the radiator is in u state of vibration ; this 
vibration is communicated to all surrounding bodies the 
most important of which is the atmosphere ; the epbtile fluid 
too must be takeu into consideration; these, with other bo¬ 
dies, which are within the vicinity of the source of heat, take 
ou vibration, and convey it to distant surfaces. In os much 
as the vibration subsists in the more subtile medium, it will, 
as it did in the case of solar heat, pervade transparent bodies; 
but the chief conductor of heat in this operation is the 
“ ambient air thi* fluid does not pervade transparent or 
other bodies, its vibrations will therefore be intercepted by 
then. 

0 

I*, is eaiy to conceive, that, as the two kinds of radiant 
heat are so extremely different, the laws which are observed 
in their other motions shall be very different; a difference in 
their reflection and absorption is what might have been na¬ 
il rally expected. 

From some cause, the pervading fluid of certain bodies 
does not propagate its vibrations; these bodies are therefore 

• Inquiry, p. 94. 


opaque 
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opaque*. It is from this circumstance* that opaque bodies 
only are heated by the sun’s rays; in intercepting them, 
they receive the heat me power, the vibration of these rays, 

Such bodit^ act upon solar heat somewhat in the same 
manner as all bodies act upon culinary heat. 

From this view of the subject it appears, that air is a very Air a quirk 
quick conductor of heat; Btrthollet has remarked this lu tor 

factf: nevertheless air is employed in the arts as a bad 
conductor : this circumstance requires some explanation. 

Different bodies are suscep ible, in different devices, of (.Vrifurtipg 
undergoing a change in their vibiation ; and, having suffered lj OWcr 01 b '‘“ 
a change in their vibration, tiiev convey this change to dis¬ 
tant parts with different degrees of celerity. Caeteris pari¬ 
bus, those bodies, which are most susceptible ol change in 
vibration, induce the least change in other bodies; nud, cos¬ 
ter is paribus, those bodies, which convey the chang. s they may 
have suffered with most celerity, produce the greatest cli mge 
in other bodies. Thus the conductor, which occasions tiig 
greatest chungein tem perature, is that which unites the pi optr- 
ties of celerity of conducting power arid little susceptibility of 
change in vibration: ar.d thus, although air conduct* vbra- 
tio.i wiih much celeiitv, yet, from its high susceptibility of 
change in vibrution, i»s effect in augmenting or reducing the 
temperature of bodies is by no means great. It appears 
that the terms good and bad conductors are involved in some 
ambiguity. 


Radiation of Cold. R diation cl 

Tins phenomenon appears to me to be the most decisive 
in dcMnonstrating the true nature ol caloric ; it deserves per¬ 
haps the appellation of ex pertinent um crucis. Effect of a con- 

A concave mirror has the property of c^nceu^raliug the cave mirror, 
rays of vibration proceeding from a source properly opposed 
to it. In a similar manner the vibrations of air constituting 
sound are converged in an eliutical chamber. The opera¬ 
tion of mirrors does not however increase tile intensity of the 


* 1 1 is necessary to remark, that 1 have cousidc led the theory of lipht 
of Huygens and Euler as (he mos» probable j a tew observation*. * u thi* 
subject may probably at tome future tunc be ’lansrailted to the Philuso- 
phied Journal. 

f Murray, Vol. I, p. $74. 

vibration 
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vibration of rays, it merely caus.es them to converge, collect# 
and unites their eflect. The intensity of vibration in the 
focus of the mirror is not greater than that of each of the 
lays before they converged; but as the fence of all the rays 
is concentrated in the focus, the heating effec t will he greater 
there; that is, a body in the locus will be heated much 
sooner than by the ope ration of a single ray. but will never 
attain to an intensity of vibration greater than that of a single 
ray. In like manner, although the force of rays of sound be 
accumuhired in the focus of an elliptical chamber, yet the 
note, or pitch of the sound, i. e. its intensity of vibration, 
remains the same. 

Now vibrations of a certain intensity occasion flu* sensa¬ 
tion and phenomena of cold; the accumulation of rays of 
vibration of this intensity by means of u concave minor, as 
before, does not alter their intensity, but merely converges 
and collects *heir force, and thus increases the effect of pro¬ 
ducing cold ; and this it does, to the very same extent, pro¬ 
vided all ciicumstanrcs be equal, as the effect of producing 
beat was increased by converging the rax s of heat. I have 
endeavoured to ascertain this by experiment. The lemperu- 
tuie of the atmosphere wasfiO 8 . Two mirrors were properly 
opposed to each other ; in the focu*- of one was placed a ther¬ 
mometer, in thot of the din r a cubical canister, one side of 
which, (namely, that opposed to the mirror), was blackened. 
The canister was now tilled with wuUr at [) 0 °. The effect 
on the thermometer in time and extent was marked : the 
canister was then removed, and its place supplied by a similar 
one containing a saline solution at 30*. The effect on the 
thermometer was opposite, but equal in time and in degree, 
to that of llie funner experiment. 

f 

This fafct is of an importance not to be easily appreciated; 
it appears to me to identify heat with vibration. 


Effects of Heat . 

Tn the former part of my paper I have related some facts, 
which are not only inexplicable on the theory of repulsive 
caloric, but which appear to afford some degree of contra¬ 
diction to it; it will therefore appear, that an explanation 

of 
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of these facts must necessarily proceed on some other prin¬ 
ciple. 

It is certain, that two energetic, but opposite powers, are Attraction an* 
constantly active, in all the operations of chemistry; these repu ^ ,on * 
are attraction anti repulsion. The nature however of these 
powers is still very uncertain: the effects of heat are all rc- 
ferriblc to t hanges in their condition; hut from our igno¬ 
rance of their nature, it must he extremely difficult, to 
ascertain with precision the cause and nature of the changes 
they undergo. 

The phenomena which 1 have mentioned as contradictory Accounted for 
to the theory of rcpulMic caloric have been ascribed to the 
agency of a certain polarity in the particles of the body; by 
means of this polarity the p.ntides are opposed to each other 
in a particular manner; and the state of attraction and re¬ 
pulsion is influenced or regulated by this state of apposition. 

The change m temperature is the cause of the change in the 
apportion of the particles; and tins change of apposition ot 
the particles proves the c ause of the change in the state of 
attraction and icpulxion, and consequently of the bulk of 
the body. 

This explanation is probably correct; and if it apply in Change of 
one instance of changes produced by temperature, why not 
in all ? The greatest density of water seems to be about 
the temperature of 3h°. If its temperature suffer any 
change from this point, expansion occurs; and for any 
given number of degrees above or below this temperature, 
the expansion is the same, if the water retaiii the fluid 
force. Here therefore, the effects are precisely similar, but, 
according to the theory, they are asenbed to causes that are 
different; which in itself appears to me contruiy to the true 
laws of philosophising. This opinion therefore) and Jlie 
objections which I have mentioned to the usual explanation, 
have induced uie to rgfer the changes of bulk from tempera¬ 
ture, in every case, to the sume cause; whatever the cause 
may be. 

9 

There are many circumstances, which tend to corroborate Circumstances 
the idea of polarity. The appearances of crystallization ap- 
pear to depend on its agency. The state of fluidity of bodies polarity, 
must also be referred to the “ particular situation” of their 

particles. 
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particles. And I can conceive, that the : agency of attraction, 
whether of aggregation or of composition, may in every case 
be influenced or regulated by the particular state of apposi¬ 
tion of particles. - : 

It will readily be acknowledged* that ninth difficulty and 
uncertainty still exist in thin- question; but I conceive, that 
the difficulties are incomparably greater in relation to thethe- 
ory of repulsive caloric, than in the view of the subject, which 
Expansion of has been given. If we could explain the cause of the ex- 
V4tcr * puusion of water, cooled from 40* Io 10°, we should probably 

find little difficulty iu understanding the similar and pre¬ 
cisely equal expansion, when the same water it raised in its 
temperature from 40* to 70 °. 


Capacity 

heat. 


Mve«7 and 
water. 


Charge in c*. 
e 4CK y« 


Capacity for Caloric . 

It would be extraordinary indeed, if all bodies were 
equally susceptible of vibration; no property of matter is 
equally possessed by all the innumerable substances, which 
nature presents to our attention; gravity, hardness, elas¬ 
ticity, &c. arc possessed in an equal degree by no two bodies 
with which we are acquainted: such is the diversity in 
Nature's works! Nor are all bodies equally susceptible of 
change in the state of their vibration. This proposition is 
sufficient to account for the variety in the capacity of dif¬ 
ferent bodies, and of the same body under different farms, 
for heat. Mercury is more su»ceptible of vibration than 
water; solids than fluids; fluids than gasses :the quanti¬ 
ties, for comparison, being ascertained by weight*. 

Let mercury at 40° be mixed with an equal weight of 
waier at 80 °; mercury is more susceptible of change in the 
state of its vibration than water, and will consequently suf¬ 
fer more.change; its intensity of vibration will pass more 
nearly to that of the water, than the intensity of vibration in 
the latter will to that of the mercury: the resulting tempe¬ 
rature will therefore be above the mean; i. e. more nearly 
that of the w ater than the mean. If the experiment be re¬ 
versed, the effect will also be reversed. 

If duiing the time of the change in the susceptibility of 
any hodv for vihratiou (this change being to diminish its 

• In shaking formerly of the high susceptibility of air for change in 
vihra;ku. its quauhty was considered hy bulk, not by weight. 

susceptibility 
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Susceptibility) heat be comtrunirated, its temperature may 
remain unaltered ; a greater power, or longer application of 
vibration, being now necessary to occasion a temperature, 
which, before the susceptibility for vibration was diminished, 
wan produced by a power much smaller, or an application 
much shorter. Hence steam is no higher in temperature Stcam v 
than boiling water. If, during this change of susceptibi¬ 
lity for vibration, no farther application of heat be made, 
it follows, that the temperature must fall: heuce arise the Freezing ml** 
effects of freezing mixtures. lures * 

It scarcely need be added, thot the converse of all this Cor verse of 
will take place, if the susceptibility for vibration be increased, lli,s ’ 
and no abstraction of heat be mode. The temperature then 
must rise; for the body contuins within itself what may be 
termed the power of vibration; h given quantity of which 
produces a greater intensity of vioration in any body, ac¬ 
cording to the susceptibility of that body for vibration. 

Such is au imperfect sketch of ihe hypo'diesis of vibration, 
which 1 proposed to give. Many cirriinihta,.ii->, which 
would have elucidated, and perhaps have continued the opi¬ 
nions, have been necessarily omitted ; and here the greatest 
candour of your readers will be constantly requited. 

It may be useful in concluding, to piesenl a -summary of Summary, 
the circumstances which have been considered; and thus to 
institute a comparison between the two hypotheses. 

1 st, The firft principles of each opinion are equally hy-The two 
pothetical. thehocuru- 

2dly, The production of heat by frictiou is explained by P * * 
the hypothesis we propose; but uot, satisfactorily at least, 
by the other. 

3dly, Certain facts have been related, under the head'of 
the effects of heat, which appear to afford fome degree o£ 
contradiction to the hypothesis of material caloric; and 
although they may not be easily explained on the opposite 
principle, yet they do not by any means appear contradic¬ 
tory to it. 

The advantages of our theory appear most conspicuous 
in the following particulars; for 

4thly, The properties of good conductors, and of good 
radiators of caloric, are explained by it alone. 

• 6thly, 
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Sthly, The same observation applies to the difference of 
solar and culinary heat; 

Cthly, And in particular to the radiation of cold. 

7ihly» The opinio, i of capacity for caloric is hypothetical; 
that of ihe difference in susceptibility for vibration is in 
conformity to the u.-aial order of nature, in dispensing the 
other properties of matter. 

• I remain. Sir, 

Vour very obedient, 

Edinburgh, June 8th, MARSHALL IIALL* 

1611. 



IV. 

On a Combination of Oximuriatic Gas and O.cigen Gas. lit/ 
Humphry Davy, Esij. LL. D. iec. iC. S. l*roJ\ Clem . 
U. /. * 

Ji SHALL beg permission to lay before the Society the ac¬ 
count of home experiment* on a compound of oximuriatic 
gws and oxigen gas, which, 1 tru>t, will be found to illus¬ 
trate an tuterestiiig branch of chemical inquiry, and winch 
offer some extraordinary and uoiel results. 

I was led to make these experiments in consequence of 
the difference between the properties of oximuriatic gas pre¬ 
pared in different inodes; it would occupy a great length of 
time, to state the whole progress of this investigation. It 
will, I conceive, be more interesting, that i should immedi¬ 
ately refer to llu* facts; most of which have been witnessed 
by Members of this Body, belonging to the Committee of 
Chemistry of\he Royal Institution. 

The o\imuriatic gas prepared from manganese, either by 
mixing it with a muriate and acting upon it by sulphuric 
acid, or by mixing it with muriatic acid, is, when the oxide 
of manganese is pure, aud whether collected over water or 
mercery, uniform in its properties; its colour is a pale yel¬ 
lowish green; water takes up about twice its volume, and 
scarcely gains any colour; the raetaU bum in it readily ; it 

•FUU. Trans, for 1811,p.l5S. 

combines 
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combines with hidrogen without any deposition of moisture: 
it does not act on nitrous gas, or muriatic acid, or carbonic 
oxide, or sulphureous gasses, when they have been carefully 
dried. It is the substance which 1 employed in all the ex¬ 
periments on tlie combinations of oximuriatic gas described 
in my lust two papers. 

The gas produced by the action of muriatic acid on the Varies whoa 
salts which have been called hyperoximuriates, on the con- 
trary, differs very much in its properties, according as thewi<*i. 
manner in which it is prepared and collected is differeut. 

When much acid is employed to a small quantity of srtif, 
and the gas is collected over water, the water becomes tinged 
of a lemon colour; but the gns collected is th** same as that 
procured from manganese. 

When the gn« is collected over mercury, and is procured 
from a weak acid, and from a great excess of halt, by a lot* 
brat, its colour is a dense tint of brilliant vc-llow green, arid 
it possesses properties entirely different fioui the gas col¬ 
lected over water. 


It sometimes explodes during flic time of its transfer 
from ohe vessel to another, producing beat and light, with 
an expansion «»f volume; and it may be always made to ex¬ 
plode by a very gentle heat, often by that of the hand*. 

It is a compound of oximuriatic gas and oxigen, mixed A coropcmd. 
with some oximuriatic gas. This is proved by the results 
of its spontaneous explosion. It gives off, in this process, 
from l to f- its volume of oxigen, loses its livid colour, and 
becomes common oximuriatic gas. 

I attempted to obtain the explosive gas in a pure fern. Attempt* to 
by applying heat to a solution of it in water; but in this obtail!xl purc 
case, there was a partial decomposition; and^some oxigen 

* My brother, Mr. J Da»*y, from whom I revive constant and able 
assistance in all my chemical inquiries, had several lime*, observed explo¬ 
sions, in transferring the gas fiom hypetoxiinuriate of potash, o~er mer¬ 
cury, and lie was inclined :o attribute ilw phenomenon to the combustion 
of a thin film of mercury, in contact with a globule<»f gas. 1 several 
time* endeavoured io produce the effect, but without success, till an acid 
was employed for the preparation of the gas, so diluted as not to afford it 
without the assistance cf heat. The change of colour ami expansion of 
volume, when the effect took place, immediate!) convinced me, that it 
was owing to a decomposition of the gas. 


Wkd 
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was disengaged, and some oximuriatic gas formed. Find¬ 
ing that, in the cases when it was roost pure, it scarcely 
acted upon mercury, I attempted to separate the oximuri- 
riatic gas with which it is mixed, by agitation in a tube with 
this metal; qorosive sublimate formed, and an elastic fluid 
was obtained, which was almost entirely absorbed by j of 
its volume of water. 

pangeroce. This gas in its pure form is so easily decomposable, that 
It is dangerous to operate upon considerable quantities. 

In one set of experiments upon it, u jar of strong glass, 
containing 40 cubical inches, exploder) in my hands with a 
loud report, producing light; the vessel was broken, and 
fragments of it were thrown to a considerable distance. 

Atulfiix of it. I analysed a portion of this gas, by causing it to explode 
over mercury in a curved glass tube, by the heat of a spirit 
lamp. 

The oxirourmtic gas formed, was absorbed by water; the 
oxigen was found to be pure, by the test of nitrous gas. 

50 ports of the detonating gas, by decomposition, expauded 
so as to become 60 parts, The oxigen, remaining after the 
absorption of the oximuriatic gas, was about 20 |>arts; Se¬ 
veral other experiments were made, with similar results. So 
that it may be inferred, that it consists of 2 in volume of 
oximuriatic gas, and 1 in volume of oxigen ; aud the oxi¬ 
gen in the gas is condensed to half its volume. Circum¬ 
stances conformable to the laws of combination of gaseous 
fluids, so ably illustrated by Mr. Gay-Lussac, and to the 
theory of definite proportions. 

I have stated on a former occasion, that approximations 
to the numbers representing the proportions in which oxi¬ 
gen and oximuriatic gas combine are found in 7*5 and.32*9. 
A,ud this compound gas contains nearly these quantities*. 

The 

• In pspe 245 of the Phil. Trans, for 1810, (Joamat, vol. XXVII, p. 
£33,) I have mentioned, that the specific gravity of oximuriatic gas is 
between 74 and 75 grains per 100 cubical inches. The gns, that I 
weighed, was collected over water, and procured from hyperoximuriate of 
potash, and at that time J conceived, that this elastic fluid did not differ 
f ora ti e oximuriatic gas from roaugen^te, except in being purer. It 

IptC gu*. of probably tom an* d some of the hew gasj fur 1 find, that the specific gra¬ 
vity 
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The smell of the pore explosive gas somewhat resembles 
that of burnt sugar, mixed with the peculiar smell of oxi- 
muriatic gas. Water appeared to take op eight or ten 
time* its volume; but the experiment was made over mer¬ 
cury, which might occasion an errour, though it did not 
seem to act on the fluid* The water became of a tint ap¬ 
proaching to orange. 

When the explosive gas was detonated with hidrogen 
equal to twice its volume, there was a great absorption, to 
more than f, and solution of muriatic acid was formed; 
when the explosive gas was in excess, oxigen was always ex¬ 
pelled, a fact demonstrating the stronger attraction of hi- 
drogen for oximuriatic gas than for oxigen. 

I have said that mercury 1ms no uctioo upon this gus in 
its purest form at common temperatures. Copper and an¬ 
timony, which so readily burn in oximuriatic gas, did not 
act upon the explosive gus in the cold: and when they 
were introduced iuto it, being heated, it was instantly de¬ 
composed, and its oxigen set free; and the meluls burnt in 


Smell of tht» 
gas. 

Solubility, 


Attraction of 
oximuriatic 
gas for liidro* 
g«n. 


Action of the 
compound on 
metals, 


the oximuriatic gas. 

When sulphur was introduced into it, there was at first sulphur, 
no actiou, but an explosion soonjtook place : and the pecu- 
liar smell of oxi muriate of sulphur was perceived. 

Phosphorus produced u brilliant explosion, by contact phosphorus, 
with it in the cold, and there were produced phosphoric acid 
and solid ox i muriate of phosphorus. 

Arsenic introduced into it did not inflame ; the gas was arsenic, 
made to explode, when the metal burnt with great brilli¬ 
ancy in the oximuriatic gas. 

Iron wire introduced into it did not burn, till it was ir 0n# 
heated so as to produce an explosion, when it burnt with a 
most brilliant light iu the decomposed gas. * • 9 

Charcoal introduced into it ignited, produced a brilliant charcoal, 
flash of light, and burnt with a dull red light, doubtless 


vity of pure oximuriatic gas from manganese and muriatic acid is to that oxitnurtetiC 
•f common air, as 244‘to 100 Taking this estimation, the «necific gra- gaa. 

?iry of the new gas will be about 238, and the number representing the 
proportion in which oximuriatic gat combines, from this estimation, will 
be rather higher than is stated above. 
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owing to its action upon the oxigen mixed with the oximu- 
riatic gas. 

It produced dense red fumes when mixed with nitrous 
gas* and there was an absorption of volume. 

When it was mixed with muriatic acid gas, there was a 
gradual diminution of volume. By the application of heat 
the absorption was rapid, oximuriatic gas was formed, and a 
dew appeared on the sides of the vessel. 

These experiments enable us to explain the contradictory 
accounts that have been given by dilFcrent authors of the 
properties of oximuriatic gas. 

That the explosive compound has not been collected 
before is owing to the circumstance of water having been 
used for receiving the products from hyperoximuriate of 
potash, and unless the water is highly saturated with the ex¬ 
plosive gv»s, nothing but oxiinuriutic gas is obtained ; or to 
t|je circumstance of too dense an acid having been em¬ 
ployed. 

This substance produces the phenomena, which Mr. Che- 
nevix, in Ins able paper on oximuriutic acid, referred to the 
hyprroxigeniscd tmniatic acid ; ami they prove the truth of 
his ideas respecting the possible existence of a compound of 
oximuriutic gas and oxigen in a separate state. 

The explosions produced in attempts to procure the pro¬ 
ducts of h\peroximuriute of potash by acids are evidently 
owing to the decomposition of this new mid extraordinary 
substance. 


All the facts All the conclusions, which I have ventured to mahe re- 
j;; 1 specting the undtcoinpounded nature of oximuriutic gas, 
of oxifuwriatic are, I conceive, entirely confirmed by these new facts. 

If Oxiinuriutic gas contained oxigen, it is not easy to con¬ 
ceive, why oxigen should be alToided by this new compound 
to muriatic gun, which must already contain oxigen in inti¬ 
mate union. Though on the idea of muriatic acid being a 
compound of hidrogeu and oxiinuriatic gas, the phenomena 
*•. are such as might be expected. . 

^ If the power of bodies to burn in oximuriatic gas depended 
upon the presence of oxigen, they all ought to* burn with 
. m,uch rpore energy in the new compound; but copper, and 
autitnony. and mercury, and arsenic, and iron, and sulphur 

have 
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have no action upon it, till it i9 decomposed ; and they act 
then according to their relative attractions on the oxigen, or 
on the oximunatic gas. 

There is a simple experiment, which illustrates this idea; Experiment. 
Let a glass vessel containing brass foil be exhausted, and the 
new gas admitted, no action will take place; throw in a little 
nitrous gas, a rapid decomposition occurs, and the metal 
burns with great brilliancy. 

Supposing oxigen and oximuriatic gas to belong to the 
same class of bodies; the attraction between them might be 
conceived very weak, as it is found to be, and they are easily 
separated from each other, and mude repulsive, by a very 
low degree of heat. 

The most vivid effects of combustion known are those pro- Explosion, 
duced by the condensation of oxigen or oximuiiatic gas; but * ,! . h 1 cal ind 
in this instance, a violent explosion with heat ana light are ; am mg ex- 
prod need by their separation, and expansion, a perfectly l auWwU - 
novel circumstance in chemical philosophy. 

This compound destroys dry vegetable colours, but first The com. 
gives them a tint of red. This and it3 considerable ah- 1,01 ap 

® . pi.udies to an 

fiorbability by water would incline one to adopt Mr. Chene* acid, 
vix’w idea, that it approaches to an ac *1 in its nature. It is 
probably combined with the peroxide of potassium in the 
hy peroxim u riate. 

That oximuriatic gas and oxigen combine and separate Oximunatic 
from each other with such peculiar phenomena, appears ^ 
strongly in favour of the idea of their being distinct, though the same na- 
analogous species of matter. It is certainly possible to de- ture oxi ' 
fend the hypothesis, that oximuriatic gas consists of oxigen ***** 
united to an unknown basis; but it would be possible like¬ 
wise to defend the speculation, that it contains hidrogen. 

Like oxigen it has not yet been decomposed ; and 1 some¬ 
time ago made an experiment, which, like most of the others 
1 have brought forward, is very adverse to the idea of its 
containing oxigen. 

I passed the solid oximuriate of phosphorus in vapour. Experiment, 
and oxigen gas together through a green glass tube heated 
to redness. 

A decomposition took place, and phosphoric acid was 
formed, and oximuriatic gas was expelled. 

Vol. XXIX.—August, 1811. T Now, 
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Now, if oxigen existed in the oximuriate of phosphorus, 
there is no reason why this change should take place. On 
the idea of oximuriatic gas being undecompounded, it is 
easily explained. Oxigen is known to have a stronger at¬ 
traction for phosphorus than oximuriatic gas has, and conse¬ 
quently ought to expel it from this combination. 

Nomenclature. As the uew compound in its purest form is possessed of a 
bright yellow green colour, it may be expedient to designate 
it by a name expressive of this circumstance, and its relation 
to oximuriatic gas. As I have named that elastic fluid 
chlorine, so 1 venture to propose for this substance the name 
euchloriue, or eucliloric gas from iv and yXufts. The point 
of nomenclature 1 am not, however, inclined to dwell upon. 

I shall be content to adopt any name, that may be consi¬ 
dered as most appropriate by the able chemical philosophers 
attached to this Society. 



Inducements 
to the inven- 
lion. 


Its success. 


Description of a new Thrashing Machine , invented hy H- P. 
Lee, Esq. of Maidenhead Thicket *. 

SIR, 

BEG leave to state to the Society of Arts &c. the follow¬ 
ing particulars, relative to my attempts to improve the 
thrashing machine for corn, and of my success therein. 

Being largely concerned in agriculture, and having 800 
acres of arable land, I found, that a thrashing machine or 

for the continuance of ray 
occupations. I accordingly erected one of the kind recom¬ 
mended *o me*; but from the complication of its structure, 
its being frequently out of order, and from its bad perform¬ 
ance of the work at all times, I resolved to try to have a 
thrashing machine made under my own directions, more 
simple in its construction, and more efficacious in its opera¬ 
tions. With this view l have continued ny experiments 


two became absolutely necessary 



• Tram, of the Soc. of Am, Vol. XXVIII, p. 25. The premium of 
the gold medal, offered hy the Society, was adjudged to Mr. Lee, for this 
machine. 


for 
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for nearly three years, at an expense of about three hundred 
pounds, and have, at last, brought my machine to a decree 
of perfection, which is satisfactory. Many gentlemen and 

farmers, who have seen it and its operations, give it a decided 

• 

preference to any they have seen, for the simplicity of its 
construction, for the cleanness of its thrashing, and for the 
quantity-of corn thrashed by it, in proportion to the power 
applied. 

I have no doubt but that the result of my original thoughts 
and experiments on this subject will be of great advantage in 
this highly useful agrieultuial implement, and 1 have sent 
a model of the m&hiue for the Society’s inspection. 

I am, Sir, 

Your very obedient Servant, 

% 

Maidenhead Thicket , H. P. LEE. 

Dec. 27, 1809. 

Certificates from Mr. Edward Green, of Bowlney, in Ox- Tc5 . limon - 1PK of 
ford shire, and Mr. Thomas Michlem, of Hurley, in Berk-its excellence* 
shire, stated, that they are largely concerned in the agricul¬ 
tural line; that they have seen a variety of thrashing ma¬ 
chines, but give the preference to those on Mr* Lee’s prin¬ 
ciple, for the simplicity of their construction ; that they 
highly approve of the manner, in which they perform their 
work; and that they consider them as calculated to thrash 
more corn, in proportion to the power applied, than any 
other they have seen. 

Certificates from William Hubbeard, of Maidenhead 
Thicket; Thomas Williams, of Fceres Fatm, iij White 
Walthum; Joseph Lee, of White Walthatn; and Richard 
Silver, of Maidenham Thicket; testified, that, on the 27th 
of February, 1810, Mr. Lee’s thrashing machine did thrash Effect pro¬ 
eight quarters and three li 0D 

the straw was thrashed 
clean, and not broken; and the work was in all respects 
performed in a workmanlike manner. 

A certificate from James Willis, foreman to Mr. Lee, and on oats, 
stated, that, on the 27th and 28th of February, 1810, he 

T r did 


in one hour and fifty-five minutes, 
bushels aud a half of barley; that 
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did thrash thirty quarters of oats with Mr. Lee’s machine, 
at Highway Farm, in the parish of Cookham, Berkshire. 


SIR, 

After inspecting several Thrashing Machines by a variety 
of makers, l saw and examiucd youta, at Highway Farm, 
and was impressed with its superiority over every other that 
I had seen, both on account of its simplicity and effect. I 

whcaumd bir to your builder, who has erected one fcr 

Icy clean with- me upon your improved principle, which etfectually thrashes 
o'* liuw* l ° w ^ eat 0,lc * harl<7 clean, without injuring the straw, and very 
much to my satisfaction. I have not hitherto had an oppor¬ 
tunity of ascertaining its powers with other grain, but atn 
happy to assure you, that I consider your improvements to 
constitute a material step toward perfecting an instrument 
of the first consequence to the agricultural interests of this 
kingdom, and highly deserving our warmest acknowledg¬ 
ments. 

I have the honour to subscribe myself, Sir, 

Your obliged humble Servant, 

SAMUEL NiCHOLLS, M. I). 
Hinton House, Twyford , Dcrks , 

March 1 , 1810. 


Farther testi- A certificate from Mr. G. H. Crutchley, of Sunning Hill 
monies. Park, Berks, dated March 3, 1810, state.i, that he had 
seen Mr. Lee’s thrashing machine at work ; that it thrashed 
clean, and pleased him so well, that he had ordered one on 
the same principle. 

By subsequent letters received from Dr. Nicholls and 

Mr. G. H. Crutchley, the above certificates were confirmed 

by them, with additional testimonies in favour of Mr. Lee’s 
machines. 

Accountorthe Mr. Lee, in his attendance on the Committee appointed 

!tt worfang. 11 bythe Societ y f° r ,he examinattou of the merits of his ma¬ 
chine, stated, That his machine require* no rollers for enter¬ 
ing the corn to be thrashed. 


That 
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That it is about three feet diameter, and about two Feet 
six inches in length. 

That two horses are quite sufficient to work it; that from 
half past seven to two o’clock they will, without fatigue, 
thrash two loads of wheat, each of forty bushels. 

That he thinks the straw is not so much broken as with 
other machines. 

That the vanes within the cylinder turn from one hundred 
to one hundred and twenty times round for ouc round of the 
horses in a space of twenty-two feet diameter. 

That there are four vaues within the drum or cylinder, 
each vane one inch and a half thick, and enclosed to within 
about three inches of their exterior edges; that the drum or 
cylinder, within which the vanes turn, is close-fluted with 
wood of about an inch thick, and is in movable parts, so as 
to admit of being placed nearer to, or farther from, the 
vane9, as the corn to be thrashed may require. 

That he has erected two of these machines on his estate, 
and has used them for three years. 

A note sent to the Society by Wi'liam Wright, of Henley Price, 
upon Thames, Oxfordshire, the maker, states, that the price 
of a thrashing machine on this principle, including the horse- 
wheel, is forty-eight pounds, at his manufactory there. 

Reference to the Engraving of Mr . Lee’s Thrashing Ma¬ 
chine, PL VII, Fig* 4 and 5. 

Fig. 4 and 5 are a side and end-view of the machine; A, Explanationof 
in both figures, represents the f raming of the machine; B is the plate * 
the shaft of a cog-wheel C, which is turned by cog-wheels, 
from the great horse-wheel, in the same manner as the ordi¬ 
nary thrashing mill; the cog-wheel C turns a small pinion Dj 
to which it gives a rapid revolution ; on the axis of the pinion, 
the beaters EE are fixed, and revolve with it, within a seg¬ 
ment or drum, formed of iron pLtes, grooved or ribbed, pa¬ 
rallel to the axis, as the figure represents, and connected to¬ 
gether by wooden curbs FF, to which they are screwed, 
a a is the feeding board upon which the corn is placed to en¬ 
ter the machine. The end of this board is fixed very near 
to the four vaues, or beaters, hbhh\ as these revolve rapidly 
they strike the heads of the corn upwards, with such a jerk 
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as to beat out all the corn from those ears which they meet 
fairly; but if any escape they are drawn in, together with 
the .straw, and rubbed round by the beaters against the in¬ 
side of the ribbed drum, or cylinder, F, so as to open the 
ears and let out the corn, though the ears come in any posi¬ 
tion whatever. At H is a grating, upon which the beaters 
deliver the corn, chaff, and straw all together; the two former 
fall through upon the ground at X, and the latter slides down 
on the giate ; the corn is afterward to be dressed in h win¬ 
nowing machine, which separates the light and heavy corn 
from the chaff. The curbs F are lixed by screws, which can 
be adjusted so as to bring the cylinder nearer, or farther 
from, the heaters, to adapt the machine for thrashing diffe¬ 
rent kinds 01 gram; for it i6 evident, that large corn, as 
pease, beans, dec., must require more space to rub them in 
than the smaller grain, sis wheat and barley. L, lig. 4, is 
one of the uprights of the frame which supports the bearing 
for the axis R of the cog-wheel; and M is an oblique brace f 
which strengthens the f ame. N is the stuge on which the 
man who feeds the machine stands. 


VI. 

jfecouHt of a Substitute for Hemp , preparedfrom Bean Stalks. 
By the Itev. James Hall, of Chesnut Walk , Waltham¬ 
stow*. 


Fibres in the 

stalk of the 

bean 


exceedingly 

»•'?- 


Though it has 


not been attended to, or, so far as I 


know, ever been mentioned by any one, yet it is certain, 
Jhat, u/rcordihg to its size, every beau plant contains from 
20 to 35 Glaments, or fibres, rnnning up on the outside f 
under a thill membrane, from the root to the very top all 
around, the one at each of the four corners being rather 
thicker , and stronger than the rest. It is also certain, that, 
next to Chinese, or sea-grass, in other words, the material 
with which hooks are sometimes fixed to the end of fishing 
lines, the filaments, or hempen particles of the bean plant. 


•Trans of the Soc. of Arts, vol. XXVII, p. 67. The silver medal 
was voted to Mr. Hall. 


arc 
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are among the strongest yet discovered. These, with a little Method of se- 
beating, rubbing, and shaking, are easily separated from the '. >ar,ilin E lhe * • 
strawy part, when the plant has been steeped 10 or 12 da>s 
in water: oris damp, and in a state approaching to fermen¬ 
tation, or whut 19 commonly called rotting. Washing and 
pulling it through hackles, or iron combs, first'coarse, and 
the n liner, is necessary to the dressing of bean-ln rnp ; and 
so far as I have yet discovered, the easiest way of separating 
the filaments from the thin membrane that surrounds them. 

From carefully observing the medium number of bean- An aero yields 
plants in a square yard, m a variety of fields on both sides aboul ^ cwt * 
the Tweed, us well as in Ireland, and multiplying them by 
4840, the number of square yards ill an acre, and then 
weighing the hemp, or filaments of a certain number of 
these stalks, 1 find, that there are at a medium about 2cwt. 
of hemp, or these filaments, in every acre, admirably cal¬ 
culated for being converted into a thousand articles, where 
strength and durability is of importance, as well us, with a 
little preparation, into paper of ail kinds; even that of the 
most delicate texture. 

Now since 'here are, at least 200000 acres of ticks, About 20000 
horse, and other beaus planted in Great Britain and lieland ; l,,n ' m, 6 ,u 

, . . , , . - , pUK uredan- 

and since, where there is not machinery lor the purpose, the i.uali> n ihe 
poor, both young and old, females us well as males, be- Kmg- 

longing lo each of the 9700 parishes in England, &c. where 
beans are raised ; might (hemp having riseu of lute from 00 
to 120 pounds per tun), be advantageously employed in 
peeling, or otherwise separating these filaments from the 
straw y part of the pluut, after the beans have been threshed 
out; l leave it to the feelings of the Society for the En¬ 
couragement of Arts &c. to judge of the importance of the 
idea held out here, not only to the poor, but to the land¬ 
holders, and the community at large. 

It is nearly twelve months since, by analyzing its com- The herap 
potent parts, I discovered hemp in the bean plant. I would >tJI 
have written to yon then. Sir, on the subject, and sent a 
specimen, but that I was trying experiments with other 
plants, as 1 am during my leisure hours doj- g a t present; 
and 1 wished to ascertain in what degree tins tpecics of 
hemp is liable to injury from different situations, a.. * the 
• cnanges 


sure lo air. 
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and to water 
with exclusion 
of dir, without 
injury. 


Before it is 
it is 


injur'd by the 
alternate ac¬ 
tion or air and 
minster. 


but i* still fit 
for paper. 


The water in 
winch it is 
steeped per* 
haps rather be¬ 
neficial ihan 

injurious lu 

citiie. 


changes of the atmosphere. With a view to this, I exposed 
one parcel, nearly 12 months, to all the vaiietics of the air 
within doors, and I -q>t another nearly as loug r.ovsLnntltf 

under water, and find them not in the lea * The 

% 

chief difference I per. v* is, that t'r>- mv' pi Lons'antiy 
underwater, namely l< whitest \ .r • .mens sent vou, 
has assumed a rub silky gloss, * J \ much o.e . , -ceiilIe 
colour than it h«d before. 

But though this is the case run --Iu.m,; w/f«ritis 
cleaned and dressed, and which, u> • -utf * i . h.tirl when 
dry, is pliable and easily me r**»l ubrn «t:h. d mi or wet, 
it sterns otherwise with it to it St! , ••parnted 

from the straw, if be* t-av ’ - k* \u m years under 
water, or quite dr«* i* urt * i find h -mp as good and 

fresh as at first. iS i h »t.w h< som *imes wet, und 
sometimes dry, t ; i filaments c*' fihr * an' apt to he injured. 
The specimen of btaii-hrmp nccompomtug this letter, in 
the form of oakum for caulking ship*, 1 aving been long 
exposed to the varieties of the weather, previous to being 
separated from the stiaw, is a proof of its being considera¬ 
bly injured. If the straw of the bean was scattered thin on 
the ground, and exposed n. *he weat* r for v n or *h. 
months, I have uniformly foi .i tl.-i ti e l. .up, or fibres, 
are loosened, und e ?ily sep, .ited I om tin- -m: w\ mrt, 
without any other prori >•* than wcr«*V t f»i> '.»l:bmg, and 
shaking thnii, and per p* this *i.« • • *«y o' ob¬ 

taining bun-hem* ir t 1 en, ‘ron. benq - exposed, 
and the fenmntt. r-.* l^it tekvs place in t. . s* awy part, 
which is of a sp.ingy nature, co;.t in u inciting it. elf to the 
fibres, or hen.p, I find that these ; e generally less or more 
injured, ^hough not so much so, in mv opinion, as to pre¬ 
vent them from being excellent materials for making paper. 

I have also found, and the importance of the idea will, 
1 hope, be an excuse for mentioning it here, that, though 
the water, in which beau-straw ha* been put to steep, in a 
few days generally acquires a black colour, a blue scum, 
and a peculiar taste, yet cattle drink it greedily, and seemed 
fattened by it. But my experiments have hitherto been on 
too limited a scale to be able, in a satisfactory manner, to 
ascertain this last circumstance. When the water, in which 

heap 
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bean straw has been put to steep, becomes foetid, which.I 
find it is * »MTcely more apt to become than common stagnant 
watei, on *v «iig stirred by driving horses or cattle through 
it, s »;k, oi in any other way set in motion, (as the 
■ T: .t\ pi. *'i ‘.-•tor, even the ocean itself,) the fetid 
v»* (H off, ai«~ win effluvia die nway. 

IV -•) bi^v . -o*t ‘icoped for bean hemp, the beans Mode of 
•iot t > • v ii. a mill: the beans she* Id be put to the * hrj lung the 

nidi, o. -« /•»*■/./ afi U # 9 but o.# a par at Jet, or nearly so 
voth thj P v* 4 . • - e tf „ *?rav. particularly if the beans are 
ven «W, >a *|** iu he «nuJ. c.i!. If the straw is no/ to be 
?it‘ope'\ o'» jvHing .he Lwi • «•* ^e thrash jd at right angles, 
or neatly «*o. w»!h the o • ill, • certain proportion 

of rhe libu'K jt nciup, i \v • .m!v bi* true from the i*traw, 
the.*e being in -jenersi Jot o i\ h cu .is the straw; but 
often found torn oii’a r .J h’t • mg nbo.*? u like fine sewing 
threads. The hemp thus t .ken off, f.n i.gh its lying under 
4 waier ior mouths would do it no harm, requires only to be 
steeped minutes, drawn through n hackle, and washed, 

pr< Vi mis to its bring laid up for use. If the hemp or fibres, 
ef't rd i: *’• wav (which is n fine light business for 
\ d'lren, m<l *u« h a*. - .ir* ;»<•' aide fur hard work, and which 
n vpi’ es t»" ar* '.-.w-e-ied only for making paper, 

ijr j .-y . steep 1 *... k»i ha- kh'ig^, but only to be 

put ii u \ * ,%•. . k.ut dry xdl ?,*nt oil to the manufac¬ 
ture r. 

The s*r #,M .'f ncans tcnl:»» -- .• .*» .: ; nc juice, and is Bran straw mi- 

hlgi n.'.u^ive, perhaps ww *\* ii* •» a ; >( otlic* ; and like 
clover, tl joium *'.*s of th-_ v.ae, the* lop •ng 1 * of ti e fig-tree, ducinga fer- 
fiev*., produces a To A ’i/nsion, :.*id unomm.o ilj 'iue table* nie,lUble h- 
beer, as well as an excellent spuit by (listi Li;. »oti. It is the 
hemp, or fibres, that prevents cattle fiom eating it. Tlfese, 
like hairs in human food, make cattle dislike it. The col¬ 


lecting of it therefore should never be neglected, nor the 
boys and girls in workhouses and other places be permitted 
to be idle, while business of this kind would evidently tend 
both to their own and their employers’ advantage. 

It is a fact, that about the generality of mills for beating Refuse of 
and dressing hemp and flax, a large proportion, in some »,t* 

inland places both of Great Britain aod Ireland amounting terialfarpa- 

neurly * >tr# 
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nearly to one baif of what is carried thither, is either left 
there to rot, under the name of refuse, or thrown away as 
of no use, because too tough and short for being spun and 
converted into cloth. Now, fmm the experiments I have 
tried, and caused to be tried, 1 have uniformly found, that, 
though too rough and short for being converted into cloth, 
even of the coarsest kind, the refuse of hemp and flax, on 
being beat and shaken, so as to sepurute the stiewy from 
the stringy particles, which can be done in a few minutes 
l»y a mill or hand-labour, as is most convenient, becomes 
thereby as soft and pliable, and ns useful for imiking-paper, 
as the longest, and what is reckoned the most valuable pait 
of the plant, after it has been converted into cloth and worn 
for years. 

w 

Maybe mail* In its natural state, it is true, the refuse of hemp and flax 
* huc * is generally of a brown uml somowhnr dark colour. But 
what of that? By the application of muriatic arid, oil of 
vitriol, or other cheap ingredient, well known to the che¬ 
mists, as well a*i to every bleacher, such refuse, without 
being in the hast injured for making paper, can, in u few 
hours, if necessary, be made as white as the finest cambric. 
Number of There are, at a medium, published in London, every 
"ubMil'dm niorning, UiOOO newspapers and every evening about 
London. 14000. Of those published every other day there are about 

10000. The Sunday’s newspapers amount to about 25000 ; 
and there are nearly 20000 other weekly papers, making 
TJicsccrvn- in all the enormous sum of 245000 per week. At a me- 
: *n»> *»nis iJjiih, oo newspapers are equal to one pound—hence the 

C* 'Alj*T AUlHl' 1 * 1 

2 r .\j. whole amount lo about 3 tuns per week, or 260 tuns per 

annum. Bu? though this, perhaps, is not one half of the 
paper expended i,u Loudon on periodical publications, and 
what may 15c called fugacious literature ; and notone fourth 
part of what is otherwise consumed in printing-houses in 
tiie country at large; yet there are materials enough in the 
refute of the hemp aud flax raised in Britain and Ireland 
for all thu and much more. 

H'.: N -cs con- N° r ** ^ l,s f° r as the bine or straw of hops, a circura- 
u». h. i.ip. stance veil known to the Society, contains an excellent 
lump for making many articles, so also will it prove a most 
cxceUeut material ior making all kinds of paper. And it is 

a fact. 
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a fact, that, were even the one half of the bine of hops raised 
in the counties of Kent, Sussex, and Worcester, instead of 
being thrown away, or burnt, after the hops are picked, at 
is commonly done, stepped for tu. or twelve days in water, 
and beaten in the same way as is done witli hemp and flax, 
independent of what might be got from bean-hemp, and a 
variety of articles well-known to the Society, there would 
be found annually material* enough for three times the 
quantity of puper used in the British dominions. 

I have the honour to be, 
with much respect, 

Sir, 

Your most humble servant, 

Streatham , Jan, 9. JAMES IIALL. 

1809- 

Certificates of the Truth of the foregoing Statement . 

We, the undersigned, do hereby certify, that the speci- Testimonies of 
mens of hemp enclos'd and st aled up by us, addressed to from 
Dr. Taylor, Secretary to the Society for the Encourage- bcanhaulm. 
xnent ef Arts, Manufactures, and Commerce, Adel phi. 

Strand, are the produce of common beau straw :—That we 
never saw or heard of bean hemp till lately; when the Kev. 

James Hall, who re.-ndes here at present, was trying experi¬ 
ments respecting i» at Mr. Adams’s farm, Mount Nod, and 
other parts of this parish:—That, in the present obstructed 
state of comraeice with the Continent, it appears to us the 
discovery of bean hemp may be extremely useful to the ma¬ 
nufacture of canvas, ropes, paper, &c.;—And that, cs it 
affords a new and important prospect of employment for the 
poor, we think Mr. Hall, the discoverer, is deserving 8f the 
approbation of the public. We shall only add, that as the 
Society for the Encouragement of Arts, Manufactures, and 
Commerce, have contributed so often in a high degree to the 
exertiou of genius, the improvement of the arts, and the 
public good, we have no doubt but they will not only take 
the proper steps to prosecute the discovery and encourage 
the manufacture of beau hemp, but also, by some mark of 
their failiur, show their approbation of Mr. Hall’s merit in i 

the . 
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tbt discovery he has made, as well as of his public spi¬ 
rit and liberality in communicating the disoSvery to the 
ptrblic without reserve. 

WILLIAM ADAMS, Mount Nod# 
EDWARD BULLOCK, Curate. 

Str eat ham, Surry, WM. GARDNER, Surgeon. 

Jan . 9» 1809 . 


These ore to certify to the Secretary of the Society for the 
Encouragement of Arts &r M Loudon, and all whom it may 
concern, that having seen (at first to our astonishment) the 
Rev. James Hall, who has resided here for some time past, 
procuring hemp from common bean straw, steeped >omt days 
in water, we steeped some also, and easily got hemp from it; 
there being no in) stery in the matter more than merely 
steeping the straw, peeling off the hemp, and then washing 

It answr" ex- anc ^ c * eHn,n £ ty pulling it through a hackle or comb, 
tremelj well These are also to certify, that having tried bean hemp, 
^ ond found it to take both wax and resin, we have sewed with 
il, and find the fibres of which it consists in general so 
strong, that the leather never failed to give way sooner than 
the seam. We have only to add, that as hemp has of late 
become uncommonly dear, while much of it is bad, we anxi¬ 
ously wish the prosecution of the discovery, and the appear¬ 
ance of bean hemp in the market; and shall, so soon as we 
hear of its being spun and on sale, be among the first to 
purchase and use it. 

JOHN HOUNE, Shoemaker. 
THOMAS ALFORD, Shoemaker. 


Is bcirs 

blenching ex- 
%fr*raciy well. 


Lfttet from Mr. Hume, of Long Acre , to the Reverend 

James Hall. 

SIR, 

I enclose a specimen of the bean filaments, or thread, 
which have been submitted to the bleaching process. The 
texture and strength seem not in the least to have been im¬ 
paired, but retain the primitive tenacity; and I am per¬ 
suaded this substance will prove an excellent substitute for 
hemp and flax, for the manufacture of various kind? of pa- 

per, 
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per, cordage, and other materials. I did not find more diffi¬ 
culty in accomplishing the bleaching of this than in other 
vegetables which I have occasionally tried, and 1 believe this 
article is susceptible of a still greater degree of whiteness. 

1 remain, Sir, 

Your very obedient servant, 

JaOiig Acre % Feb . 24, 1807. JOS. HUME. 

Letter from Mr. H. Davy to the Rev. James Hall . 

SIR, 

1 shall enclose in this paper a small quantity of the bean 
fibre, rendered as white as possible by chemical means. 

It seems to bear bleaching very well, and, as to chemical 
properties, differs very little from hemp. 

The question, whether it is likely to be of useful applica¬ 
tion, is a mechanical one, and must be solved by experiments 
on its comparative strength. 

I am. Sir, 

Your obedient humble servant, 

H. DAVY. 


VII. 


A Chemical Analysis of Sotfalite, a new Mineral from Green¬ 
land. By Thomas Thomson, M. D. t. R. S. Fellow 
of the Imperial Chirurgo-Medical Academy of Peters- 
burgh *. 


The mineral, to which I have given the name of sodalite 9 Sodalite,anew 
was also put ioto my hands by Mr. Allan +. In the Green- 
land collection which he purcna9ed, there were several spe- a primitive . 
cimens of a rock, obviously primitive. In the composition rock ’ 
of these the substance of which 1 aui about to treat formed a 


• Frtm the Transactions of the Royal Society tf Edinburgh. 

t See p. 47. 


constituent, 
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Composition 
%i this rock. 


Crystals of sah- 

lilr. 


ant! of another 
Bimetal 


resembling the* 
.Nw'C«l:<b uatro- 
l.io ot Ur. 
Wcltaston, 


NatintiTe of 
K'aproth Very 

cuFetent. 


constituent, and, at first appearance, was taken for felspar, 
to which it bears a very striking resemblance. 

This rock is composed of no less than five different fossils, 
namely, garnet, hornblende, angite, and two others, which 
form the paste of the mass. These are evidently different 
minerals; but in some specimens are so intimately blended, 
that it required the skill of Count Bournon to make the dis¬ 
crimination, and ascertain their real nature. Even this dis- 
liuguished mineralogist was at first deceived by the external 
aspect, and considered the paste as common lame!lated fel¬ 
spar, of u greenish colour. But a peculiarity, which pre¬ 
sented itself to Mr. Allan in one of the minerals, induced 
him to call the attention of Count Bournon more particularly 
to its construction. 

On a closer examination of the mineral, Mr. de Bournon 
found, that some email fragments, which lie had detached, 
presented rectangular prisms, terminated by planes, mea¬ 
suring, with the sides of the prism, HO* and 70° or nearly 
so,—a form which belong- to a rare mineral, known by the 
name of sahlite, from Sweden, fie further observed, inter¬ 
mixed along; with this, another mineral ; and after some trou¬ 
ble, succeeded in detaching a mass, presenting a regular 
rhoinboidal dodec ahedron. 1 1 was to this form that Mr. Al¬ 
lan had previously icq nested his attention. 

Sometime before this investigation, MV. de Bournon had 
examined a mineral from Sweden, of a larnrllated structure, 
and a greeuisli colour, which, he found, indicated the same 
form. l ? rom this circumstance, together with some external 
resemblance, which struck him, he was induced to conclude, 
that our miners’ was n variety of that substance. 

To that suhst&uce the name of Swedish natrolite had been 
given, in consequence of the investigation of Dr. Wollaston, 
who found that it contained a large proportion of soda. 

There are few minerals, however, that are so totally dis¬ 
tinct in their external characters as the natrolite of Klaproth, 
and the suljstnnce we are now treating of. The mineral exa- 
mined by Klaproth occurs at Roegan *, ou the Lake of Con- 
stance, in porphyry-slate, coatiug the sides of veins and cavi- 


• It has been observed also by Professor Jameson, in the flcctztrap 
locks behind Burntisland. 

ties 
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ties in a mameliated form, the texture of which is compact, 
fibrous, and radiated j the colour pale yellow, in some places 
passing into white, and marked with brown zones. Hitherto 
it had never been found in a state sufficiently perfect to af¬ 
ford any indications of form. Lately, however, Mr. de Bour- 
non was so fortunate as to procuje some of it, presenting 
very delicate needleforin crystals, which, by means of a 
strong magnifier, he was able to ascertain presented flat 
rectangular prisms, terminated by planes, which, he thought, 
might form angles of GO 0 and T20 with the sides of the prism. 

With this neither our mineral nor the Swedish can have any 
connection, farther than some analogy which may exist in 
their composition. 

Coucerniug the Swedish mineral I have not been able to 
obtaiu much satisfactory information. There is a specimen 
of it in Mr. Allan’s cabinet, which he received directly from 
Sweden, sent by a gentleman who had just before been in 
London, and wag well acquainted with the collections of that 
city, from which it is inferred, that the specimen in question 
is the same as that examined by Count Bournon and Dr. 

Wollaston. 

Werner has lately admitted into his system a new mineral Felts te to 
species, which he distinguishes by the name of Fettstein. Of 
this 1 have seen two descriptions; one by Hatiy, in his Ta¬ 
bleau Coraparatif, published last year; and another by Count 
Duuin Borkowbki, published in the bpth volume of the 
Journal de Physique, and translated in Nicholson’s Journal, 

(Vol. XXVI, p. 384). The specimen, called Swedish na- 
trolite, in Mr, Allan’s possession, agrees with these descrip¬ 
tions Jn every particular, excepting that its specific gravity 
is a little higher. Borkowski states the specific gravity of 
fettstein at 2*563 ; Haiiy at 2*6138; while 1 found the speci¬ 
fic gravity of Mr. Allan s specimen to be 2*779> and, when 
in small fragments, to be as high a9 2*790. This very near apparently the 
agreement in the properties of the Swedish natrolite with the Swedish^ticT 
characters of the fettstein leads me to suppose it the sub-fire, 
stance, to which Werner has given that name. This opinion 
is strengthened, by a fact mentioned by Ilauy, that fettstein 
had been at first considered as a variety of wernerite. For 
the specimen sent to Mr. Allan, under the name of compact 

wernerite, 
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wernerite, is obviously the very same with the supposed na- 
trolite of Sweden. Now, if this identity be admitted, it will 
follow, that our mineral constitutes a species apart. It bears, 
indeed, a consideiuble resemblance to it ; but neither the 
Crystalline form, nor the constituents of fctUtein, as slated by 
Hiiuy, are similar to those of the mineral to which I have 
given the name of sodalite. . The constituents of fettstein, 
as ascertained by Vauquelin, are us follows; 


ComtitueriUof 

f-usirm. 


Silica ..• •.• • 44*00 

Alumina... 34*00 

Oxide of iron 4*00 

Lime. 012 

Potash and soda. 16*50 

Low . 1*38 


10000 

Description of Sodalite, as has been already mentioned, occurs in a pn- 
•odalite, mitive rock, mixed witli sahlite, augite*, hornblende, and 
garnet f* 

It occurs massive; and crystallised, in rhomboidul dodeca¬ 
hedrons, which, in some cases, are lengthened, forming six- 
sided prisms, terminated by trihedral pyramids. 

Its colour is intermediate between celandine and moun¬ 
tain green, varying in intensity in different specimens. In 
some cases it seems intimately mixed with particles of sah¬ 
lite, which doubtless modify the colour. 

External lustre glimmering, internal shining, in one di¬ 
rection vitreous, in another resinous. 

Fracture foliated, with at least a double cleavage; cross 
fracture concboidal. 

Fragments indeterminate; usually sharp-edged. 

Translucent. 

Hardness equal to that of felspar. Iron scratches itwith 
difficulty. 

• This situation of the augite deserves attention. Hitherto it has been, 
with a few exceptions, found only in flats-trap rocks. 

•f The particular colour and appearance of this garnet shows, that the 
Jr., rock came from Greenland : for similar garnet has never been observed, 

except in specimens from Crcenlanif. 


Brittle. 
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Brittle. 

Easily frangible. 

Specific gravity, at the temperature of 6o% 2*378* The 
specimen was not absolutely free from sahlite. 

When heated to redness, does not decrepitate, nor fall to 
powder, but becomes dark gray, and assumes very nearly the 
appearance of the Swedish natrolite of Mr. Allan, which I 
consider as fettstein. If any particles of sahlite be mixed 
with it, they become very conspicuous, by acquiring a white 
colour, and the opacity and appearance of chalk. The loss 
of weight was 2*1 per cent. 1 was not able to melt it before 
the blow-pipe. 

1. A hundred grains of the mineral, reduced to a fine Chemical ana- 
powder, were mixed with 200 grains of pure soda, and ex- lyi4S ‘ 
posed for an hour to a strong red heat, in a platinum cruci¬ 
ble. The mixture melted, aud assumed, when cold, a beau¬ 
tiful grass-green colour. When softened with water, the 

portion adhering to the sides of the crucible acquired a fine 
brownish-yellow. Nitric acid being poured upon it, a com¬ 
plete solution was obtained. 

2. Suspecting, from the appearance which the fused mass 
assumed, that it might contain chromium, 1 neutralised the 
solution, os nearly as possible, with ammonia, and then 
poured into it a recently prepared nitrate of mercury. A 
white precipitate fell, which being dried, and exposed to a 
heat rather under redness, was all dissipated, except a small 
portion of gray matter, not weighing quite 0*1 grain. This 
matter was insoluble in acids, but became.white. With pot¬ 
ash it fused into a colourless gloss. Hence I consider it as Silex. 
silica. This experiment shows, that no chromium was pre¬ 
sent. I was at a loss to account for the precipitate thrown 
down by the nitrate of mercury. But Mr. Allarf having 
shown me a letter from Ekeberg, in which he mentions, that 

he had detected muriatic acid in sodalite, it was easy to see 
that the white precipitate was calomel. The white powder 
weighed 26 grains, indicating, according to the analysis of 
Chenevix, about three grains of muriatic acid. Muriatic add. 

3. The solution, thus freed from muriatic acid, being silex. 
concentrated by evaporation, gelatinised. It was evaporated 
nearly to dryness; the'dry mass digested in hot water aci- 

Vol. XXIX—Avgust, 1811. V dulated 
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dulated with nitiic arid, and poured upon the filter. The 
powder retained upon the filter was washed, dried, and heat* 
ed to redness. It weighed 37*2 grains, and was silica. 

4. The liquor which had passed thiough the filter was 
supersaturated with carbonate of pota>h, and the copious 
white precipitate which fell collected by the filter, and 
boiled while yet rnoist in polsiah-lie. The hulk diminished 
greatly, and the undissolvrd portion assumed a black co¬ 
lour, owing to some oxide of mercury with which it was con¬ 
taminated. 

.5. The potash-lie being passed through the filter, to fre e 
it from the undissolved matter, was mixed with a sufficient 
quantity of tul-ammoniac. A copious white precipitate fell, 
which being collected, washed, dried, and heated to redness, 
Weighed *27’7 grains. This powder, being digested in sulphu¬ 
ric acid, dissolved, except0*22 of a grain of silica. Sulphate 
of potash being added, and the solution set aside, it yielded 
Aluirnne. alum crystals to the very last drop. Hence the 27*48 grains 
of dissolved powder were alumina. 

6*. The black residue, which the potash-lie had not taken 
up, was dissolved in diluted sulphuric acid. The solution 
being evaporated to dryness, and the residue digested in hot 
I.one. water, a white soft powder remained, which, heated to red¬ 

ness, weighed 3*6 grains, and was sulphate of lime, equiva¬ 
lent to about 2 grains of lime. 

7- The liquid from which the sulphate of lime was sepa¬ 
rated, being exactly neutralised by ammonia, succinate of 
• >xidcof lion, ammonia was dropped in; n brownish red precipitate fell, 
which, being heated to redness in a covered crucible, weigh¬ 
ed one grain, and was black oxide of iron. 

8^ The residual liquor being now examined by different 
reagents, nothing farther could be precipitated from it. 

• <). The liquid (No. 4.) from which the alumina, lime, and 

,J irou had beeir feparated by carbonate of potash, being 
boiled for some time, let fall a small quantity of yellow- 
tidloured matter. This matter being digested in diluted 
sulphuric acid, partly dissolved, with effervescence; but a 
portion remained undissolved, weighing 1 graiu. It was in¬ 
soluble in acids, and with potash melted into a colourless 
glass. It was therefore lilico. The sulphuric acid solution 

being 
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being evaporated to dryness, left a residue, -which poffcffed 
the properties of sulphate of liine, and which weighed 1*2 Lime, 
grains, equivalent to about 0 7 of a grain of lime. 

10. The constituents obtained by the preceding analysis Analysed in a 
being obviously defective, it remained to examine whether dlfferenl 
the mineral, according to the conjecture of Bournou, 
contained an alkali. For this purpose, 100 grains of it, re¬ 
duced to a fine powder, and mixed with 500 grains of ni¬ 
trate of barytes, were exposed for an hour to a red heat, in 
a porcelain crucible. The fused mass was softened with 
water, and treated with muriatic acid. The whole dis¬ 
solved, except 25 grains of a white powder, which proved 
on examination to be silica. The muriatic acid solution 
was mixed with sulphuric acid, evaporated to dryness; 
the residue, digested in hot water, and filtered, to sepa¬ 
rate the sulphate of barytes. The liquid was now mixed 
with an excess of carbonate of ammonia, boiled for an 
instan* or two, and then filtered, to separate the earth and 
iron precipitated by the ammonia. The liquid was evapo¬ 
rated to dryness, and the dry mass obtained exposed to a 
red heat in a silver crucible. The residue was dissolved in 
water, and exposed in the open air to spontaneous evapora¬ 
tion. The whole gradually shot into regular crystals of 
sulphate of soda. This salt, being exposed to a strong red 
heat, weighed 50 grains, indicating, according to Berthol- Soda, 
let’s late analysis, 23*5 groins of pnre soda. It deserves to 
be meutioned, that during this process the silver crucible 
was acted on, and a small portion of it was afterward found 
among the sulphate of soda. This portion was separated 
before the sulphate of *oda was weighed. 

The preceding unalysis gives us the constituents of soda- 
liteas follows: * • 


Silica, ...38*52 


XJlIUC) • - - 

Oxide of iron, ••••••••■ 




Muriatic acid,.. ••• 


Volatile matter, •-••••• 



• •• • •• 1*70 


Constitucmi of 
•odalite. 


10000 
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Analysis by Mr. Allan sent t specimen of this mineral to Mr. Eke- 

Mr. Ekeberg. who analysed it in the course of last summer. The 

constituents which he obtained, as he states them in a letter 
to Mr. Allan, are as follows: 


Silica, . 

Alumina, ... 

Soda, ... 25. 

Muriatic acid, •••••% .. • 6*75 

Oxide of iron,.. 0*25 


10000 


This result does not differ much from mine. The quan¬ 
tity of muriatic ncid is much greater than mine. The lime 
and the volatile matter, which I obtained, escaped his no¬ 
tice altogether. If we were to add them to the alumina, it 
would make the two analyses almost the fame. No mine¬ 
ral has hitherto been fouud containing nearly so much 
soda os this. Hence the reason of the name by which I 
have distinguished it. 


VIII. 


Account of a Primitive Gypsum . By Mr, Daubuisson, 

Mine Engineer®. 


S“y°J. pri ’ An a visit I have just made to the mine of Cogne, I had 
sum. an opportunity of observing a mineralogical fact, that may 

be thought not uninteresting, the existence of a stfetum of 
primitive gypsum, intercalated in the mass of the Upper 
Only one pro- Alps. Mineralogists have hitherto noticed only a single in- 
stance of such gypsum, discovered by Mr. rnesleben at 
the southern foot of St. Gothard in a micaceous schist; and 


and this 
doubted. 


some doubts have been started respecting the period as¬ 
signed to the formation of this rock. I trust the particulars 
I shall relate respecting the situation of that at Cogne will 
evince the existence of really primitive gypsums; accord- 



• Journal des Mir.tf, vol. XX1T, p. 1G1, 
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irtgly I shall begin with a few word 9 'on the mineral con¬ 
stitution of the country around. 

The southern declivity of the Alps, from Mount Blanc Southern de. 
to Mouut Rose, belongs almost wholly to the micaceous of 
schist formation. Here, a9 in other places, this schist fre¬ 
quently includes strata of primitive limestone, serpentine, 
chlorite, ox ululated iron, &c. Sometimes it passes into 
argillaceous schist, as at the col de TAIlee Blanche for in¬ 


stance ; but still more frequently into gneifs and granite. 

About 15000 met. [9 miles] south of the town of Aoste, Mountain near 
and to the east of the village of Cogue, which is at its foot, Co * nc * 
rises a mountain, that forma part of the chain separating 
the valley of Cogne from that of Fenis. Tt is terminated by 
a sharp ridge at least 700 met. [765 yds.] above the bottom 
of the valley. Its absolute height appears to me nearly to 
equal that of the passage of the Great St. Bernard, or 
2400 met. [2623 yds.] above the level of the sea. It pro¬ 
bably rests on the granite, that shows itself on the surface 
2 or 3 kilom, [10 or 15 furl.] to the north. It is composed 
of micaceous schist, in strata very slightly inclined, so that 
they may be considered in general as horizontal. In its 
upper part thetmicaceous schist becomes loaded with lime- v 
stone, so that in some little places it ends with being nothing 
but a white granular limestone containing merely a few 
spangles of mica. It includes also considerable strata of 
serpentine, in one of which is the celebrated iron mine of 
Cogne*. 

The stratum of gypsum is found 20 met. [22 yds.] below Stratlirn ^ 
the highest point of the ridge. It is exposed only to the gypsum, 
length of 7 or 8 met. and 1 met. thick. Throughout the 
rest of its extent it is concealed by the numerous fragments 
of stone, that have fallen from the summit, and covef the 
sides of the mountain in this part: so that I can say nothing 


* This mine, perhaps the richest in ihe world, exhibits the appearance Rich j ron 
of an iron quarry, which is worked in open day. The ore is oxidu- mine. 

lated iron, in some places pure. It is in very small grains, and some- 

• • 

timet wholly compact. It forms a mass, that appeared to me to bea very 
short and thick bed. Where it is worked it is more than 25 met. [27 
yds] thick. 


of 
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The gypsum 
described* 


of itl length, thickness, or the circumstances of its super¬ 
position* However at more than 50 met. beyond the place 
where it has been laid open for working I have seen indi¬ 
cations of its existence. Its thickness cannot be great, 
for the rock appears in its natural position a few yards 
below the place where it is worked. The rock at this place, 
as well as above the stratum, in a micaceous and calcareous 
schist, of a deep gray, with plane laminae, traversed by nu¬ 
merous filaments of calcareous spar, and including some 
veins and nodules of quartz. In getting out the gypsum 
the workmen have advanced about two yards under the 
schist, so that this rock forms a projecting roof, under which 
they work. In this place we see in the most distinct man¬ 
ner, thut the schist overlies the gypsum : both are strati¬ 
fied : their strata are perfectly parallel, and dip only a few 
degrees to the south-east. The strata of gypsum are a few 
centim. [the cent, is near 4 lines] thick, and frequently se¬ 
parated from each other by a greenish talcy coat. 

This gypsum is of a fine white colour, with sometimes a 
slight rosy tinge. Its grain is very fine crystalline, similar 
to that of the beautiful Carrara marble. It is very trans- 
lucid, and very soft. If pieces of any size, and oeinpt 
from fissures, could be got from the quarry, it would form 
a very fine alabaster. It is used however for buildiug, and 
makes good plaster. 

Talc contained It contains a great deal of talc in deUched particles, ge¬ 
nerally lenticular, and varying in size from that of a lentil 
to that of a walnut. Thebe almost always lie flat, and ar¬ 
ranged in lines parallel to each other, aud to the stratifi¬ 
cation. Their colour is a very pleasing green. Sometimes 
the luminm of t^lc are so close together as to produce a 
kind of steatite; sometimes they are very narrow, resem¬ 
bling fibres, aud forming together little masse*, exhibiting 
a pleasing variety of fibrous talc. Pretty frequently these 
fibres are disseminated in small groupes through the gyp¬ 
sum, are of a delicate light green, and might be token at 
first sight for aratanthus, of which they have all the ap¬ 
pearance. Martial pyrites also is seen in the gypsum, and 
particularly in the small masses of talc. It is sometimes in 
rounded grains, sometimes in little striated cubes. 


in iL 


Whit 



ON THE FRUCTIFICATION OF THE FIRS. QQ$ 

What I have said, particularly on the parallel stratifies- Of thp same 
lion of the gypsum aud micaceous schist, as well as on the datr w ‘ ,h . tl,e 
pie&cucc of the talcy or steatitic matter in these two mine* r0 cki. 
ral masses, evidently shows, that they are of the same for-^ 

(nation, that is, formed at the same period. The nearly ho¬ 
rizontal position of the strata from the foot of the mountain • 
to its summit; the identity of the rock, that forms the roof- 
and the wall of the strata of gypsum, &c.; all militate against 
the idea of a transposition, that might have covered a second- • 
ary gypsum, deposited on the mountuin subsequent to its 
formation, with a block of schist. Here the gypsum is really 
a component part of the mountain; it is one of the courses, 
that form the building; and it has ever been placed before 
several others, those that are at the summit. Now the moun¬ 
tain of Cogue itself makes part of that portion of the Alps, 

Gratidi Atjri of the Itulians, which extends from Mount Blanc 
to Mount Rose: and it is of the same nature, as we may be 
satisfied by reading what Saussure has said of that country 
in his journey to Mount Cervin. Thus we have a gypsum 
of the same formation with those lofty mountains, which 
have always been considered as primitive, or anterior to the 
existence of organized beings, and which every thing still in¬ 
dicates to be so. 


IX. 

Farther Observations on the Fructification of the Firs • Jn o 
Letter from Mrs. Agnes Ibbetson. 

To Mr. NICHOLSON. 

SIR, 

Ly endeavour to contract my subject has made me leave 
out much respecting the lira, I think, of high cousequence of thc 
to them: I shall therefore add this short letter respecting 
the cones, that I may not be misunderstood. 

I have said that the seed of the fir is not impregnated the 
first year, and this is certainly true with respect to the pines , 
and all those firs , the male flower or catkin of which so much year. 

precedes 




2&6 


Scotch fir. 


Foreign seed 
of pine* beat 
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precedes the female cone, as to disappear wholly Wore the 
pistil is scarcely risible. The ScQWfe.’flr will serve as a pro¬ 
per example. The female cone for the present year came 
out in June, 1821. In May, 1611, all. the powder of the 
stamens had disappeared ; besides that the cone shows no 
seed till full three months after its hint coming, of course 
these seeds could not be impregnated. Next year, May 1812 , 
the cone will *how (by many outward signs) that the seed is 
ready 'to receive the line of life; the pistils in the cone will 
be elongated ; the drops ready to be saturated with the pow¬ 
der o* the stamen as soon as it is fit. The pistil is then in 
the exact situation in which I drew it iu my last letter; 
and the impregnating and nourishing vessels distended in n 
manner they never are but at this time. As soon as the 
drops arc saturated, the pistil draws in, and all is complete 
for the year, except that the cones continue to increase and 
alter their form by degrees. The following year, March 1813, 
they will begin to swell about the points, and in a few months 
to open; and this is the time the cones in England ore 
obliged to be gathered, or they are very apt to shed their 
seed. Still they art far too much attached to their stalks; 
and are often greatly hurt by this early plucking. I be¬ 
lieve it will be acknowledged that now, as well as in Evelyn’s 
* tune, the seed of all pines art far belter coming from abroad, 
than that shed in our own country : and the reason is plain: 
they ore able (from the shade either of the mountain or the 
forest where they grow) or from the northern climate, to re¬ 
main on the trees till ripe; so that they ore not gathered till 
the fourth or fifth season. That is, if appeariug in 1611 , 
they are not sent to this country till 1814 or 1815: by which 
means, the integuments will be completely loosened from 
tbe£ree, foot torn as ours are), their seed will be perfected, 
and full of moisture; and if in taking out the seed tome in¬ 
jury is done to the vessels, it signifies little, aB the process is 
completed: but in ours, when the seed is but half formed, 
to injure the vessels is to stop the completion of the seed, 
and this is the exact difference between the two sorts when 
examined: the work of Nature is finished in the foreign 
seed; in oura it is not perfected. No person, who is not * 

diJfecior 9 
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director, can conceive the mischief done to such seeds, in 

thus teari ng the chief vessels in the cone. * * 

In the pines it is most easy to know the cone of the year Cone* of the 
for several years back, as they arc always found on the year's P ,l,c d 'ff c 
shoot to which they belong. By tracing each shoot the tree 
has made a few years back, this will be found never to vary . scribed. 

The first year's cone is white and close; the second year's is 
green and close; the third brown; the fourth brown and 
open; and each fulls back one year’s shoot. 

With respect to the larch, it is very different; id habit, Fructiftc atinn 
nature, and appearance , no trees can differ more. The lurch tUe lire*, 
gives her fruit in an irregular manuer, equally on the old as 
on the new wood. It has also its female catkin appearing 
before the male, and so much precedi ng it, that the seed is 
ready for impregnation, ere the powder of the stamen is 
ripe: this is easily known, by dissecting the cone of the last 
year, and comparing it with the present. The distended 
vesseL, which are roost observable at the back; the opening 
of the nourishing vessels, and above all the bubble, if 
watched for in April or May, prove this early impregnation. 

1 doubt not it is also the case with the cedar of Lebanon, Cedar of Let*- 
though the cones of this tree hang afterwards till the fourth non * 
or fifth season, as their appearance testifies. The quantity 
of tannin (or of that juice which appears to contain it), is Tannin, 
excessive, and seems nearly as much us is contained in the 
bark; for the cone part (when the seeds are taken out), if 
magnified, shows nothing but bladders of this juice. 

As to the cypresses, and those I have ventured to rank Cypresses, 
with them, (like the pines), they are too lute in the year for 
impregnation; beside that the seed is not formed, or the 
cane opened, till late in the autumn. , 

Since I have turned my mind to remark the quantity* of Quantity ot 
tannin found in trees, 1 have observed how much more is lat '"' n md,ffe 

i reQl irtw# 

found in many, than in the oak. In the betula alnus of 
this country there is certainly a very great quantity, though 
not so much as in the firs. The men’s hands who bark it 
are always so stained, that they find it very difficult to obli¬ 
terate it; which is not the case when they strip the oak. 

After studying the firs, my hands were so stained, I had 
great trouble to take it from them; and yet the guarding 

wood 





SCREW ADJUSTING PLOUGH. 

u>ood of the firs is of a beautiful yellow whit*, till exposed 
to the air, when it becomes a deep brick red ? , 

I am, Sir, « / 

Your obliged semrtt, 

AGNUS IBBETSON. ; 



v 


Jtr script ion of a Screw adjusting Plough , iurevted by Mr, 
Thomas Balls, of Sailingham, near Ilolt, !Vor/o/(c*. 



TJ'.'Ufh on. » 

CxtfWtTVC- 

IK^h 


\ HUMBLY offer, for the inspection of the Society, the 
mod**! of si plough, constructed upon a principle ou which l 
have made several. 


Sir Jacob Astley, Bart., has seen two at work on my farm, 
which i ha\e constantly used, in different kinds of plough¬ 
ing, for three years, and which, excepting in the share, 
have not cost me a shilling in repairs. Sir Jacob has or¬ 
dered one to be made; and he being desirous, that the 
plough should be mure generally known, expressed a wish 
that 1 would send a model to the Society. If its mecha¬ 
nical principle proves to be of real utility to agriculturists, 
and superior to the ploughs in general use, 1 shall be highly 
grutitled in my endeavours to promote the liberal views of 
the Society, 

1 am. Sir, 


Your most obedient humble Servant, 
April 5, 1810. THOMAS BALLS. 

. 

Certificate from Sir Jacob Henry Astley, Bart. 


DEAR SIR, 

Vv~vn\ j* 1 have s*en Mr. Ball’s plough worked against the cora- 
u* ui.atv. mon Norfolk plough, and find it much superior. It laid the 

iuriow much belter, more equal, and with much less draught 


• Trans. of the Soc. of Arts, Vo!. XXVIII, p. 45. The silver me* 
'sz* v>tc*l to Mr. Bal's for this invention. 


to 
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to the horses, and has not wanted the usual repairs, which 
the common ploughs are subject to. 1 make this observa¬ 
tion from having had one in use for more than a year; and 
I find this plough much approved of by the farmers in this 
neighbourhood. 

I remain. Dear Sir, 

Your most obedient Servant, 

Milton-Conslable, May 3, 1810 . J. H. ASTLEY. 


SIR, 


THQeuclosed certificates will, I hope, be satisfactory to Advantages oi 
the Society respecting my plough. It is a material improve- lilis p,OUB,l ‘ 
ment over the wheel-plough in commou use in Norfolk, us 
it works with greater ease to the horses, on account of the 
line of draught being on u line with the ungle of the horse’s 
shoulders. It lays the furrow-slice particularly level, and 
cuts an even bottom-furrow. It is less liable to wear, on 
account oi having less friction on the ground irons. It is 
particularly well calculated for breaking up stiff old land, 
and less liable to be put out of order than any plough ge¬ 
nerally used. By the adjusting screw, the furrow may be 
set from one to nine inches in depth, and secured by a lock 
to any of those intermediate depths with the greatest exact¬ 
ness. It may be easily converted into a swing-plough, by 
disengaging the axle-tree and wheels. Its beam may be 
made particularly light, on account of the line of draught 
lying so near the heel. I beg leave to inform the Society, 
that the Earl of Thanet, in the year J807, ordered two of 
these ploughs, and in 1809 six more of them. Mr. Bur- Its use adopied 
roughs, of Weasenham, intends to have all his ploughs on feLVC,a *' 
this plan; also Mr. Wall, of Bayfield-1 odge; Coban, 

of Leatheringsett, will have two ploughs; and the Rev. T. 

Munninge has given orders for some to be made. 


If I had not been so limited in time, I could have sent 
you many more certificates. 

I am. Sir, 

Your most obedient humble Servant, 


THOMAS BALLS. 


Saxlingham t May C, 1810 . 


Certificate! 
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monials* 
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Certificates were received from the following persons : viz. 
Mr. Robert Wright, of Great Sooriug, stating, that he has 
three of M*. Ball’s ploughs, which he fcdnceives to he much 
superior to the common plough, both in the execution of 
the work and easiness of draught. 

Mr. Mark Barret, farming steward to Sir George Chad, 
stating that he has three of Mr. Ball’s ploughs; that they 
are the best he has ever made use of, and answer every pur- 
pose, bot^sa swing and wheel-plough. 

MvThnmarlfurrclirof Saxlingharo, stating his opinion, 
that Mrt fall’s plotfjrtMpiH^me intp extensive uSM^eing 
an excellent 

ng steward to Sir Jacob 
fo.h&s two of Mr. Ball’s 
plaugfii them well catffffcd 

for strong work; and that they may be converted into a 
swing-plough, by disengaging the wheelflu.,* 


Reference to the Dram 



Mr. Ball’s Plough , pig. I, 
. VIII. 
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consists, 


18 


nfade 


Description of A H tjj?j£b<ram of the plough carrying the coulter B, 
the plough, sharp D^and handle E; F is the mould board ; the draught 
ref the plough is taken by two iron rods G, connected at 
oiie end with a book a in the beam A; and at the other 
with an iron bridle H by a swivel-bolt; this iron bridle 
has several notches to receive the .^wight-chain 1, by 
means of which^lie point of traction js adjured sideways; 
the adjust meet Jo*’.height, mid in which the improvement 

--** it* — jj*. rit the top of wi&?h 
up6n sl : &bt^v d'Xked into tbfcbca m A; 
the wheel a hdflceeted with Aetron 
P if0t prq^o^TwaB tbe rad of 
passes ^throa ghihe , dsftiet r ee ; by .JtSiHe means 
always apply themselves td the inequalities of the 
influencing t|$ of tfcepfcugh. The 

nuro^Di^^rew d § bei^g v ^«edi ; ^feiea or towfcrs the iron . 
'rods G, the point of traction, so 

that the pldttgb iWB- c eo4 ; 4- gSfcaler or leas depth of furrow* 
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An .improved Implement Jot extirpating Docks and Tkistlei; 
by Mr . J. B AX%fh West-Coker, near Yeovil, in Sourr • 

ic t shire •. 

SIR, 

T 

JL HAVE sent to the Society an implement of my inven- Implement for 
tion for destroying thistles and docks, which are two very Jo- ^tha'liid 
jurious weeds to agriculturists. docks. 

The implement is so contrived, that, if the root breaks in 
the claw, in attempting to draw it, you may, by turning the 
instrument, cut the root so far below the turf as to preveut. 
its growth. 

I am. Sir, 

Your obedient Servant, 

West-Croker, Oct . 31, JOHN BAKER. 

• • 

1809. 

Certificate, 

We do hereby testify, that the instrument mode by Mr. Testimoniesef 
John Baker for destroying docks and thistles has been used ,tB 
to great advantage, and is likely to come into general use.— 

Edward Guppy, Nathaniel Bartlett, Thomas Sand ford, 

Edward Penny. 

Description of the Implement . 

Fig. 2 of PI. VIII represents Mr. Baker's thistle-extir- Tbeimple- 
pator. A is the handle; B the claws,, between which 
thistle is received; the curved iron C is the fulcrum, over 
which the purchase to extract the weed is obtained^ O p 
an iron rod, or bar, upon which the foot is placed to thrust, 
the claws into the ground, case the root of the weed 
breaks in endeavouring to extract it, the curved blade E,. 
which has a sharp c end like a chissel, is thrust into the- 
ground to cut off the root of tbe thistle some inches below * 

the surface, aud prevent its vegetation. 1 

* • • . . 

• Trios, of floe, of Arts, voL XXVIII; p. 50. Tl»» gold medal was 
voted to Mr. Hiker for this lovemlop. 
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New invented 
bar lows. 


The improve¬ 
ment Mated. 


XII. 

Description of a Pair of Expanding Harrows, applicable 
both for cleaning foul Land , and harrowing in Seeds . By 
Mr. William Jeffert, of Col ton-End, Northampton\ 
SIR, 

I HAVE sent, for the Society’s inspection, a model of a 
pair of harrows of my own invention, made to a scale of one 
inch and a half to n foot, and which arc allowed to be a 
great improvement in these implements. 

The improvement consists in their power of contraction 
or expansion, so as to cover an extent of land from five feet 
to ten feet; their teeth may be s<*t at twelve different dis¬ 
tances between them, and their tracks will always be at 
equal distances, according to the state of the land ; they 
will either serve for harrowing in seeds, or cleaning foul land. 

For cleaning foul land this harrow far exceeds any other 
yet made; for in such laud the teeth ought to be at a 
greater distance in the first harrowing, and at the subse¬ 
quent harrowings to be brought nearer together by degrees, 
till the teeth are brought very near together by contracting 
them. Oue pair of my harrows answer the purposes of 
three or more pairs made upon the old construction with 
fixed teeth. 

My harrows are so constructed as to be contracted, or ex¬ 
panded, in two or three minutes; and the teeth, which are 
thirty-four in number, set at any equal distances required, 
having only two screws to confine them. This implement 
is more durable than other harrows, as there are no 
mortices or tenons in them to weaken the wood-work, or 
admitthe rain. They a re puttogether with iron nuts and screws. 

.They’are also easier conveyed from field to field than 
other barrows, and when not in use will fold up in a 
small compass. 1 hope they will meet the Society’s appro¬ 
bation, and be rewarded according to their merit. 

I remain. Sir, 

Your humble Servant, 

Cotton-End , Northampton , WILLIAM JEFFERY. 

June 8, 1807. 

• Tram, of Sac. of Arts, vol. XX VIII, p 51. The silver medal was 
vfcted to Mr- JeffCTy. 
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On the 3 1 st of March,* 1810, certificates were received Te<timoates*f 
From Mr. John Rice, Cotton-End; Mr. J. Hawkins, lbelrv, c * 
Castle-Ashby; and Mr. William Shaw, Ilardingstone, to 
the following effect: viz.—That they had purchased of Mr. 

William Jeffery, and made perfect trials of his newly* 
invented expanding harrows, and find them to be upon a 
much superior principle to any they have seen, or made use 
of before. 

Reference to Mr. W. Jeffery's Expanding liar rows. 

Fig. 3, PI. YI1T, represents Mr. Jeffery's expanding har- The 
row. It consists of two sets of movable bars of wood, con- ^ C5Cri ^' 
nected by hooks in one set, and eyes in the other. Each set 
is composed of four bars of wood, ABC D, furnished with 
teeth; these are connected, and held parallel to each other 
by three other burs, or braces, E F G, united to the former 
by screw bolts; the iron loops H 1 are the points for the 
chains, by which they are drawn; K are two iron braces, 
joined to the bars E at one of their ends, and have a num¬ 
ber of holes, any of which can be put over screw-pins fixed 
upon the middle bar F, provided with nuts; when these 
nuts are removed, and the iron braces detached from their 
pins, t)ie frames may be either closed up, or extended, so 
as to bring the teeth of the harrow nearer together, or re¬ 
move them farther asunder, and they can be fastened at any 
point by the different holes in the iron braces, so as to be 
worked with the teeth at any requisite degree of exteut. 


XIII. 

• 

Observations on an occasional Increase and Decrease of 
Bulk in the Hair of the Head . In a fatter from Tho¬ 
mas Fobsteb, Esq . 


To Wm. NICHOLSON, Esq. 


SIR, 


It has always appeared to me, that the best means to get Knowledge 
at a correct knowledge of any intricate subject is, to excite ** ,ne<i 

the 



so* 


W*WflF ,!l -**? «At*. ? r , 


ciiin^tuen- tjie ; attention of otherj toward it; particjilarlyof tt)6*f wh<\ 
a sub- ma y ^ ave more extensive opportunities, as well as more ca¬ 
pacity for accurate observation than myself. Tn confor¬ 
mity with this view of the subject, 1 request you reinsertion of 
the following observations. 

Sympathy b e- The sympathies between the skin and the stomach have bees 
twern the skin f re n„eiitly adverted to by physiologists; the skin has been. 

and stomach. 1 / . . . V . . i * F > . i ' 

found to be alternately hot and dry, hot and moist , cold and dry ^ 
and cold and moist; and these varieties have been attributed 
to variations in the state of the stomach, between which ,and 
the skin a very direct sympathy is believed to exist, ft ut 
the variations in the appearances of ibe hair do not appear 
to be duly noticed. 

Variations in J have remarked, that people of what is usually culled ner- 
thc appearance vousand susceptible constitutions appear at times to havebut 
et the han half the quantity of hair on their heads, that they have at others. 

Causes of ap- though they have assured me none had been cut or combed off. 
parent In- On „|i nil t e examination I have found, that the apparent in¬ 
crease in quantity at certain limes was occasioned by the fol¬ 
lowing circumstances: the shafts themselves were found to be 
specifically larger, and more tense or elastic, at the same 
time that they did not lie in such close contact. The ap« 
parent diminution in quantity, at other times, I found to 

result from a specific decrease in the sire of the shafts, 

* 

which also lay in closer contact than ordinary, apd were 

• + — * 

more flaccid, nnd generally more dry. Considering the 
considerable influence which the atmosphere exercises on 
our bodies, I was once induced to attribute the closet con¬ 
tact of the shafts to a diminution in their electricity , by 
wtrtth 1 they would become less nmhsedly repntswe ; this how¬ 
ever does not ?eem calculated to account for their increase 
inSijnj.. Jfay shaft he considered. to ^^ga^ized 
throughout, and its enlargement to he caused by an in¬ 
creased action of its vessels'? or. Is there an aeriform pers¬ 
piration into the cni4ty'of tlfe abaft, tin an increase of which 
it becomes distended? or may the hjereuied .tension und 
size of the shaft he considered as resulting from the coope- 
attO|i o(;t^«f,twpCUVW?. * . h » *• v.. ^ 

The streof tb and tension of tlje hair appeals generalIjfcto 
mtoppoujr,J^alth, while the weakness, close cOptact, aiid 

■fla aridity 


tuy. 


The body of 
tb ft hair en¬ 
larged. 


What is the 
cause of ibis’ 


l • 
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fiaccidlty of it denote disorder. I ha^fc observed also, that with health 

small doses of mercury have changed the appearance of the Mcicmy «ion 

hair very soon after their ud m inistration. From being flaccid, restore, tha 

dry, and small, it has become tense, strong, and rooister; 

at the same time more tension and solidity has appeared in 

the muscles, and the countenance has displayed a more 

healthy appearance. Now mercury may increase an aeri- 

form perspiration, (if such a one exist) into the shaft; it may 

also set the digestive organs to rights, thereby cause a more 

healthy uction of the vessels in general, and of those of the 

shaft among the re9t. I cannot help observing, that there is 

no objection to supposing hairs organized, because we can* Organization 

cannot discover their vessels. On this subject we may, 1 | erK j iin uch 

think, be allowed to reason thus: If all nourishment be farther than if 

performed by the action of vessels, either vascularity must 

extend itself ad infinitum , or there must be certain small 

vessels not nourished at ail. Can we demonstrate those 

small arteries, which ramify in the coats of and nourish the 

smallest vasa casorum} Such considerations as these 

ought to prevent our denying organization to any part of an 

animat body, even to the cuticle and the enamel of the teeth. 

I shull be much obliged to any of your correspondents, 
who may have noticed any connection between the varieties 
in thp appearance of the hair and any peculiarities hi the 
state of the body, &c., to communicate them in your scien¬ 
tific journal ; and I remain, Sir, 

Your constant reader, 

THOMAS FORSTER* 


xiv. 

On the Pretention of Damage by Lightning. In a teller 

frofa Mr. B. Cook. 

, To Mb. NICHOLSON. 

MY DEAR SIR, 

I HAVE read with much concern almost emy week for Annual da- 
tone time past accounts of some damage of one kind or other 
done to buildings, trees, and cattle, or in the Ipts of lifrW^iighmtag. 
Vot. XXIX.-U.tWU»T,Wll. X lightning; 
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lightning; indeed every year ibid counlry uflers very much, 
either by the destruction of trees, h«*us«s, and cattle, and 
• what is far more distressing, the loss of many lives by 
the electric fluid, I have endeavoured t > form an idea of 
the I099 sustained on an average; and 1 linti upon a mo¬ 
derate calculation, it "auuot be fur short p*T annum of 40 to 
50 thousand pounds, and the loss of lives from 20 to 30, 
It is of so serious a nature, that 1 tvui h r no effort has 
. been made to remove, if not wholly, at least a part of the 
evil. Looking at it in this light, and conceiving it to be 
the duty of every man to endeavour to propose some ri¬ 
med}, l have taken the liberty to hand ; jii what follows 
for your consideration; if you think it morth inserting in 
your valuable Journal. 

Our kingdom from its high and rocky nature, from ite 
bowels containing such vast masses of iron, copper, and 
other ores, all conductors of lightning, and also from its 
situation in the* midst of the waves, itself becomes a con¬ 
ductor also; all these circumstances conspire to collect the 
electric fluid together around us. if it was possible to find 
out means to carry off this very destructive element 
without danger, the country would experience a great and 
invaluable benefit from it. The loss of so many lives is a 
very serious consideration, and ought to < «ig»ge the studies 
of the philosopher and philanthropist to propose some re¬ 
medy, if only for their sake*,' and if it is impossible to re¬ 
move the evil wholly, at least it i* possible to remove it 
partially. 

Plan propo^d The plan I with much deference propose, and I feel sa- 

U>r p re von ting tisfaction in proposing it first to you for your consideration. 

because if you do not approve of it, it w ill riot me et the eve 
of the world, for no man is more competent to decide upon 
its merits than yourself. The plan i* to erect at different 
stations conductors throughout the kingdom, at 5 or 6* miles 
distant, or in some instance nearer, according to theiiature 


v. 


of the ground, on the most elevated parts, so that wherever 
the clouds moved, surcharged* with tire electric flirt'd, the 
conductors w>uld carry it down, Sp T tHat it wonM be next to 
an impossibility for a collection of electric fire to accumu¬ 
late, so as to produce a destructive discharge. I have very 

little 
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little doubt, biu that all, or nearly all of the fluid would be 
carried off by these conductors, aud little or no damage, or 
death would evt-rbe occasioned by the lightning. 

The expense of erectiug conductors at diderent stations 
throughout the kingdom would be saved in a few years, 
and the safety of men’s lives would be of more value that* 
liny expense that could be iucurred. it* every parish 
would agree throughout the kingdom to appropriate a part 
of the rate for the ereetion of 4, G, or more conductors, ac¬ 
cording to the size of the parish, on the different parts thut are 
most elevated, the expense would not be fell—indeed it 
would not be worth naming. If the different noblemen, 
gentlemen, &<*., of the different parishes were to take it into 
consideration, fust considering the certain security it would 
provide for their cattle, buildiugs, aud the lives of them¬ 
selves and servants; and secondly, when they estimate the 
very small expense these conductors might be erected for; 

I do think every purish would instantly be induced to adopt 
the plan. 

But there arc several great imperfections and objections Faults of the 
against the present iron conductors. common iron 

The first is, the very short time they stand without being 
deeply corroded wills rust, and when first put up the iron is 
so very irregular on the surface, that it is a great hindrance 
to the descent of the electric fluid, and calculated in a 
great measure to cause it to fly off to any other conducting 
substance in its way or near to it; and when up for a few 
years it becomes still worse, and so incrusted with rust, that 
the irregularity and imperfections of the conductor are iu+ 
creased. Another fault is, that the tops of the conductors 
ure not raised high enough above the building* they»are 
placed to protect; the point of the rod is in geneial placed 
just above the chimney. The rod ought to rise 6 or 8 feet 
above the top of the house or buildiog, and to end in a 
single point only. If conductors are used, in every instance 
the best materials should be used to make them. Iron is 
the very worst material, and yet all conductors are made of 
iron ; bnt this arises from the cheapness of thfc article. 


According to the experiments of Mr. Htn^y, (published Conducting #t 
in Dr. Rees’s Cyclopedia, under, the article Conductors), 

X 9 \ Q 
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to prove the l*st conductors, he fount} the same charge fro* 
an electric machine melted 4 inches of gold wire, 6 inches of 
brass wire, 8 inches of silvered copper, 10 inches of siWeV* 
and 10 inches of iron ttire; so that gold is the best con¬ 
ductor, and iron the worst. Brass stands next to gold id 
the quality of a conductor. Cavallo says, that cOppor and 
brass are the best conductors, and also that they never rust; 
but to make them of copper or brass would be a very great 
expense, and then, if not drawn through plates, they would 
be very uneven on the surface, which is a defect in electric 
rods. 

Iron tubes I had in prospect the making of conductors on an im- 

w*h proved plan, so that they would be equal to solid brass in 

their J 6 e, and come ns cheap or cheaper thun wrought iron, 
in a patent I have very recently obtained for combining dif¬ 
ferent sorts of metals, jmrticularly brats or copper, with iron. 
By this method we can plate, or cover tubes of iron 15 or 16 
feet long, of any diameter, with a coat of brass, from T ' ff of 
an inch, to any thick nets; and so connected with the iron, by 
compression, that, when so combined, it appears a solid piece 
of brass, but being hollow, is very light and portable, and 
the method used in making them being by drawing them 
through a polished draw plate, all the surfaces are as smooth 
and uniform as it is possible to make them. Being made 
in convenient lengths, they may be sent to any pert of the 
kingdom, and put up in a very short time, as one piece screws 
into another, so that, when screwed in, both edges of the 
brass meet, and join together. Conductors of this kind 
would never rust, as what is presented to the atmosphere is 
brass only. They would be -J lighter than iron rods, would 
he put up. in a wy short time, would be quite as cheap as 
iron, and furthermorewould be the best conductors ton can 
possibly make. But as I said before that I had given the 
subject a good deal of thought, especially the probability 
*>f drawing off the electric matter by conductors, so..as to 
prevent its getting to u head and causing by us discharge stf 
many accidents; when I considered the manner of the iron 
joda and their great defects, it set me a thinking bow J could 
contrive a better conductor than iron, and 1 flatter myfcelfl 
have succeeded. .Therefore I leave it to every man' to judge, 

whether 
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whether what I have asserted is true, namely, the great da- 
rouge done yearly by lightning, and also the great necessity 
of providing, if it is possibi**, some remedy; and if conduc¬ 
tors are tike only mean* that promise a remedy, those con¬ 
ductors which utlord the most beueficial and lasting results 
wili certainrv be chosen. This is, Sir, very rnu<h (ike re* 
commending my own invention: but if my rods are the best, 
which 1 leave to every candid man to judge. aud if society 
is benefited, I see no reason why I should not he benefitted 
also. The preseut conductors on shipboard, where any are Conductors for 
used, are I believe constructed of chains, which are the Kl,i P s » 
worst of all conductors, 09 the lightning has to run down 
the most irregular of surfaces, besides their being so clumsy. 

But my brass rods might be so attached to the mainmast, 
and the collecting point raised above the top; and where the 
joints of the roast are, there might be a round universal 
joint, that would bend in every direction with the . \ The 
rod might be carried down thus into the sea, and the expense 
of them would be so trifling, that one would hardly think 
any vessel would be without one, especially when it is con¬ 
sidered, they would be made of a metal allowed by all who 
have written on electricity to be the best conductor of 
lightning. 

I am, Dear Sir, 

B. COOK. 


Annotation . W. N. 

The subject of conductors for lightning being still oh- Conductor* for 
scure, I have with pleasure inserted Mr. Cook’s communi- hs** 1 * 1 ^* 
cation without considering, as at all needful, that an ac¬ 
quiescence in its contents'should be implied throughout on 
my part. Being founded on the generally admitted doc¬ 
trine, it is in many respects entitled to consideration, and, 

Kke aH other ingenious researches, is calculated to excite 
investigation. On the present occasion I would remark, 
that the course, disposition, and striking places of thunder 
clouds oppear to be governed in a very great measure by 

certain 
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C ndu t r. for certain conducting parts lying along or within the earth 
1 r ’ hui b ‘ either as ridges or internal mattes, ami that the stroke from 
a stratum of clouds, many ini!es in length, seems to be de* 
termined by an action which exteuds far beyond the influ¬ 
ence of any metallic rod,—even supposing this last to be in¬ 
serted into the conducting moss itself: that the whole pro* 
cess of atmospheric evaporation and condensation appear to 
be accompanied with electric phenomena upon a very ex¬ 
tended scale, but most strikingly manifest when the change* 
are rapid ; this last being the only difference between thun¬ 
der storms and common squalls or showers : uiid that it does 
not seem probable, that our rods can essentially modify the 
com sc of these effects. Other more remote considerations 
would offer, if they could; such as the possibility of au in¬ 
terruption of the ordinary course and frsquewy of showers, 
which Darwin thought within the reach of human power, 
and the greater probability that the atmospheric electricity 
of a whole country would toon destroy «»y series of conduc¬ 
tors; but the aff'.iir of the poor-house at Heckiughatn *, in 
Norfolk, which, about thirty years ago, was struck and set 
on fire by lightning without touching any one of eight ele¬ 
vated metallic conductors attuched to the building, has been 
considered as a proof of the very limite d influence of these 
Tods, and that their power of protecting a tingle edifice re¬ 
quires the condition, that all the conductors should be con¬ 
nected together, mid with the metallic parts of the house. 


XV- 


Extract of a'Lctjer from Mr. Cordier, iWiwe Engineer , on 

Mount Alezinf. 

Mount Cen' s - The passage of Mount Cenis has been laid open to view 
Alternation of by the new road. We see there vast strata of gypsum, which 
mioaeeoijs ^ alternate with the rocks of micaceous schist, compose nearly 
o twentieth of the moss of the mountains, uud show them- 


vnicactoas 
c.;hiu. 


• See Philos Trans, of that time. 

f Journal des Miner, Vol. XXVI, p. 239. 

• •• « 
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selves equally in the lowest and in the highest phrts of thet 
mountains. Saussure bad supposed this-gypsum to be su- . 
perposed, but I easily satisfied myself, that it is in reality . 
intercalated* ‘ 

1 have revisited almost all the extinct volcanoes in the in* Extinct voles- 
terior of France. My object was to verify many of my de- ® ocsm ^ ranc * i 
script ions, and to make new ones, wherever 1 could find si¬ 
tuations truly, classical, that is, capable of being cited as . 
exhibiting a complete and perfectly circumscribed geologi¬ 
cal phenomenon. 

•1 have paid much attention to Mezin, which is a volcanic Ma*mt Mezin. 
system analogous to Puy-dc-D&me and Mont-d Or, but 
much better characterized. We see there two orders of vol- Tw* order* of 

canic substances: tho*e that were anterior to the last periou volCil,,|C sub. 

1 stauc''i. 

of deluge, and those that have been thrown out subsequent 
to all the revolutions the Earth has undergone. The mass The mountain 
of the mountains is composed almost wholly of primitive de?crib ** # 
format ons. Considered as a whole, it is a frustum of a 
very obtuse cone of ten leagues radius, i find, with Mr.. 

Ramoud, that it is 1774 met. [19*39 yds] above the level of 
the ftea, and about 800 met. [874 yds] above the granitic 
flat on which it rests. It exhibits the ruins of a volcanic co¬ 
lossus, unquestionably much loftier and more extensive. 

We find in it this very remarkable peculiarity, that most of The volcanic 

the incoherent matters thrown out have undergone no .die- changed^ Un " 

ration, and huye not been changed either into tufs or b ec- 

cias. The red scori® in fragments, arid the black .-tony 

scori®, appear with all the characters impressed on Ihein 

by the fire. Add to this all the currents, or segments of 

currents, are accompanied with scorified crusts ubove and 

below. The interior of theae currents present* only lithoid 

lavas, from the basaltic porphyry to the comoact ourihy # or • 

fine-grained granular porphyry with base of fi-lds .ar. The 

three varieties with bast* of feldspar are frequently found iu , r 

the same current, and thus exhibit the transition of the Transition. , v 

three pretended species, donut, the base of graystone, and •<* 

clinkstone. 


The modern lavas are not very numerous at Mezin. They The later 
•re all formed of poiphyritic basaltes with fine crystals of law * 
peridot, and pyroxeue, mixed with nodules of granular 

peridot. 
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pfaddf. - Tha same nodatbs .am* tW same crystal* an?P, 
' fotrtdin the scoriae that comjiose the cfotfers, JSbttrce these ' 
Jajrfij'iftpoed. The mwletti currents ha*|pg'almost art*floated v 
tTfrbpgh narrow and deep valleys, the toltaftfts* have resumed* 
their beds, by hollowing out vasttA^fowe^the tava. Hence*, 
result ^ctioqf ad mirage for th*fr’b«ght^ which somethotow 
reaches to 200 French feet; for the regularity and dlmeo*. 
•ions of the basaltic columus; or for their extent, at* they ' 
frequently reach whole leagues. Theta superb curtainsfere 
ornamented witn scoria: at top and bottom.' The dccompo* • 
skiou of the lower scori* gives rise in certaiu place** to a cu¬ 
rious phenomenon. The tuf, or wacka, 'resulting fVom it, 
Trartitifcn. mixes with the river-mud or sund, which, the lava bad coyer-, 
^d, and these places exhibit a transition of the sort that. 
Werner admits: that of sand, ^or. clay, to basaltes! The. 
modern basaltic columns of Mezin are unquestionably the 
finest ever yet observed. '* •„ •*< , •-,**. • 

New kind of The whole system of Mezin rests on a.'urtw kind of gr** 
jnnitc. nite, into which pinit enters in the proportion of a twentieth* 
a tenth, and even a third. This rock aero pies a space of 
more than 250 square leagues, and extends to what was for¬ 
merly Forfit, where it serves as a matrix to thesubstunce that 
. was taken for emerald, but is only a translucid piuit,. Of 
this I featisfied myself on the spot. 

* • t 9 * _ 
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Report of the Proceedings of the Mathematical and Physical^ 

. B Glass of the French Institute « • • 

% 

{Concluded from p* 240.y ; 

Jteiplittton of SlNCE Mr. von Humboldt’s return to France, be. has 
made many experiments on the respiration of fishes* ip; ©w- 
? cert with Mr. Provencal. Spallanzani and 'Syfvestre r hart 
shown, that fishes do not breathe by decomposing;water, n 
, * some bad supposed, but by water obstructing the? Oxigcif 

dissolved in it*- or by coming to the Mtfc<)e4o^lI*ttWftfo 

6*0 • 
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gaifidifccHy^ ftaw* tfee atmosphere* •• The exp9*imetjfcfcoS T 

J#4,.Jft Jwe«*P»c farther. Seven tenches*: 

-tilted with^ifer water, coitteiuiug r 
4BB0 -oeftt. £4*b<*i84&'6 cub. inch.]. After living in it eight- 
haui*Bnd<ateilf,<thea*Hdy9ia of the atr atilt found in the- 
water -*hawed, !thatLthe fishes had-Absorbed in this timer 
145*4 [S'85 cub* iiw] of oxigen, aud 57*6 [3-5] of nitrogen*- 
and^hat 1$HJ [g] of carbonic acid had been produced. - - . 

la water deprived of air the fishes were uneasy, and in Effect! of dif- 
abapt twenty minutes fell motionless to the bottom,- Jn 
pure oxigen they appeared to respire eugerly, and spread., 
their gills more, lu nitrogen and hidrogen they kept their 
gills closed, seemed to dread the contact of these gasses, ^ - - 

ahd died soon after they were put into the water containing 
them. Carbonic acid, too kills them in a few minutes. 1 
Bat it is not bp their gills atone that fishes absorb oxigen 
and nitrogen, the whole surface of their bodies has the fa¬ 
culty ii acting onthfcse gasses. After the fishes were taken 
out of the water containing the deleterious gasses, a small 
pbrtion of carbonic acid was found in it, exhaled probably 
from their bodies. 

Mr. Provencal has also made 6ome experiments on the Respiration of 
respiration of mammalia after the eighth pair of nerves ^rS^pairof 
had been divided. The animals gradually absorbed less nerres was di- 
oxigen, and produced less carbonic acid, after the operation. 

At first theirTespiration was not apparently weakened ; hut 
it soon became feeble; and at length ceased altogether: 
probably from the cessation'of the mechanical functions of 
the thorax. The heat of the auimal diminished soon after 
the division of the nerves, and proportionally with the re- 
spi fatten. vr ‘- 

With the functions of the airbladdfer of lishes weer^not Airbladdcrof 
yet well acquainted. In some it has a duct communicating 
with the stomach. In others this duct is wanting, and it 
oootoins »*pBculiar nreoa of a red colour^ and a laminated 
structure. 1 In some both this organ and the duct are found, 
audio afaw^tbis bladder baa muscles. Th^oir contained 
m- tbitiWaddtr ira mixture of oxigen and nitrogen,-th* 
formes beiug.Hj-greatar quantity inproportieo to tb$deptb. 

Alb. th^ water, n It# obsepce dope nop 

• <ng • appear 


L* •*> 
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appear injurious to lespiration, though it does to the pro¬ 
duction o< carbolic acid. Tenches from which it has been 
removed swim, dive, and rise to the a.iri^jc, with as much 
ease as others. Such arc the principal results of, the differ¬ 
ent inquiries of Meaar*. Duvruoy, DeUroche, von Hum¬ 
boldt, Provencal, and Cuvier. 

Drs. Magendie and Delisle have made many experiments 
on animals, chiefly dogs, with the poison of the upas. 
Whether inlro'lund into the system by the bloodvessels or 
lymphatics, by the way of the intestines, or by a wound, the 
animals died universally convulsed. It appear* purlieularly 
to affect the spinal marrow, and to euter the system only by 
means of the circulation. It bcem9 to act but very nidi- 
rectly o.i the brain, thus showing an independence be¬ 
tween it and the spinal muriow, that is not indicated by 
anatomy. 

Mi*. Vauquelin has found, that the juice of belladonna, 
when swallowed by animals, produced in them a delirium 
exactly similar to that of opium. Some experiments of 
Mr. S.ige con linn the action of this juice on the nervous 
system. 

Dr. N\sten has examined the effect of different gasses 
injected into the bloodvessels. Atmospheric air, oxigen, in¬ 
i'ous oxide, carbonic acid, carbonic oxide, sulphuretted 
hidrogm, &e. f were not deleterious. Oximuriatic, ammo- 
niac.:i and nitrous acid gusses appeared to act by irritating 
very violently the nglu aii cle and pulmonary ventricle. 
Si.lphureited hidrugeu, mti c oxide, and nitrogen were in- 
jianour to ttie rout a^libility of these ports. Some others 
*o changed the nature ef the blood, that respiration was 
unable to convert it from venous to arterial. 

In a paper ou'thi means of rente Ning the sting of the 
woever, tr.ichinus draco L.; and on the effects of the poison 
of the taia.itula, with the mode of cure used in Spain; 
Mi? Sage recommends the internal and external use of the 
volatile alt.alt. 

In h report op the Means of improving Agriculture by 
Rotations of gre**Q crops by Mr. Yvart, the committee re¬ 
commends it as answering the important purpose of showing 
how land may btf reudered constantly productive without 
exhausting it. Mr. 
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Mr. de Cubidre read a paper on the cultivation of the Culture of the 
bald cypress (le cypTes-chauve), showing the advantages of c yp fc4i - 
this hue tree. 

Mr. Leblanc, who has resided several years in America, Vicuem. 
communicated his ideas of the ease with which the vicugna 
might he domesticated in the Alps and Pyrenees. 

Mr. PoyfiviMle-Crr^ re ad on account of the mode of Wool, 
washing superfine wool in Spain. 


Mr. Percy related some curious observations on the fa- Alcaraz-.s. 


biicaliona of the jam and ulcaraznn, which the Spaniards 
employ lor preserving liquors, and for cooling them. 

In the report of the Class of History and ancient Litera¬ 
ture, a paper by Mr. Grcgoire is mentioned, containing a 
description of a singular ancient bell, from the convent of 
Bobbin, in Piedmont. This bell is about 9 dec. [35*4 
inches] in diutmter, and of a spherical shape: one hemi¬ 
sphere bring complete; the other formed of ten brandies, 
broad a', the base where they join the tipper half, and ta¬ 
pering to a po'nl*. Its sound is much louder than that of 
a bell of the common form of the s:»me weight. A small 
portion, taken from the ear, was analysed by Mr. Vnuquelin, 
and found to consist of 7G parts copper, l 20 tin, and 4 lend. 
Mr. Vnuqueliii was satisfied, that these were the only metals 
present; though, from the smallness of the quantity ana¬ 
lysed, the proportions may not be strictly accurate. Lie 
supposes, that the lead wa9 an adulteration of the tin, though 
advantageous <o the sound. Messrs. Molard and Montgol¬ 
fier have cast four other bells of *he same form and iize f 
before they had a knowledge of Mr. Vanqnelin’s analysis, 
using different compositions. That which mine nearest 
in Round to the original was a mixture of equal parts of 
copper, brass, and tin. 


Ancient bell 
of very loud 
tune. 


Royal Society of Sciences at IJarfcm. 

The prize for the question concerning the insects most ?nscc‘< in- 
injurious to fruit trees, their natural history, and the means tofru,t 


• Nothing is said of the thicknes# of the metal, or of the space left 
between the points of the bunches, which appear from the description 
r.oi lo he united. C. 

f c 
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of destroying them, was awarded to Mr. Fred. W. 
councillor of the court and of the regency of Saxe Hilburg- 
hausen. 

F.-irc quei- The followiug questions, having received no satisfactory 
• turn*. answer, are repeated. 


Graduation 
h<m-es for 
making salt. 


I- ffrets of m»- 
j-urrs. 


Ancient topo- 
praphr of 
Midland. 


!• May graduation houses, for making salt from seawater 
be established with advantage on thecoavt of Holland; 11 H 
how ma}’ they be best conducted, considering the circum¬ 
stance of the country ? 

2. From the process lately made in the physiology of plants 
how far do we know in what way vegetation is promoted by 
different manures in various soils; and what ind'calions 
uiay we deduce from the knowledge we have acquired, with 
respect to lh«* fertilization of uncultivated and barren land > 

3 . Mow far can the study of ancient authors, the examina¬ 
tion of antiquitio, and observations made on the spot, serve 
to determine with certainty what the face of this conntry 
was formerly, particularly under the dom uion of the Ro¬ 
mans, including the course of the rivers, and extent of 
the lakes, and what changes they have successively under¬ 


Changes on 

the coasts 
Holland. 


gone? 

4. What do historical accounts of acknowledged authen- 
thenticity teach us of the changes, that have taken place 
on the coasts of Holland, the islands, and the arms of the 
sea that separate them ? and what useful information may 
be derived from it. 


Ancient and 
present heigh? 
of tides. 


5. Do the tides on our coasts rise higher than in former 
ages, and fall proportiouably less low?—If so, how far 
can we determine the quantity of this difference in ages 
more or less remote, and what are the causes of the changes? 
Do they arise from gradual alterations in the outlets of the 
waters, or do they depend on external and more remote 


causes ? 

Kfnr.nion of 06. As the experiments and observations of philosophers 
thJ aimosl °* **ave s * ,own * ate * ^ at *be quantity of oxigen gas emitted 
pnere. by plants is by no means sufficient to supply to the atmos¬ 

phere what is consumed by the respiration of animals, com¬ 
bustion, absorption, &c., by what other means is the due 
proportion between the component parts of the atmosphere 
continually preserved? ' ....... 


7. How 
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7. How far has chemistry'made known the component Immediate and 
parts and principles, both proximate and remote, of plants, rc ' n,otc prifcci- 
particularly of those employed as food ? and how far can * * ^ 
we deduce from what is known, or what may be dis¬ 
covered by experiments, combined with the physiology of 
the human frame, what vegetables are best adapted to our 
use in a state of health, and in certain diseases. 


8. What is the cause of the phosphorescence of the water Phospboci*- 
in the seas and inlets in and around this kingdom? Does ^ lceo1 
the phenomenon depend 011 the presence of living animal¬ 
cules ? If ho, what are they, and are they capable of ira- 
purting to the atmosphere any injurious properties?—They 
who purpose to answer this question are requested to con¬ 
sult the most recent and accurate writers on this subject, 
particularly Viviani, Genoa, 1605, and to examine how 
far this phosphorescence, which is very remarkable on 6ome 
parts of *ur coasts, is connected with the prevailing diseases 
in unhealthy seasons. 


The following new questions are also proposed. 

9 . As the secretion of milk in cows appears to be in- Milk of %u\l 
creased, when they are fed in stubles on potatoes, carrots, cows * 
or beetroots, it is required to show by experiments and ob¬ 
servations, whether the milk of cows be really increased by 

these articles of food, and under what circumstances ; in 
what way they can be given with most advantage; whe¬ 
ther the quality of the milk be altered by this feeding; uud, 
if so, what this alteration is, particularly with regard to the 
quality and quantity of cream and butter produced. 

10. As the antiseptic quality of common # salt appears Antiseptic 
not to depend 6 olely on the miniate of soda, but also on quality of the 
the muriate of magnesia, which adheres to common salt, it ^^^*4 

is required to determine by experiments the comparativ^riesn, 
proportions of the antiseptic quality of these two salts; in 
what proportions they should be mixed, to prevent putre¬ 
faction as long as possible, without the taste of the sub¬ 
stances we would preserve becoming less agreeable; and 
whtther it would be advantageous to use muriate of mag¬ 
nesia alone, particularly in voyages to hot climates. 

11 What 
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Shell lime. 


Nitre beds. 


Nature of lu¬ 
minous me¬ 
teors. 


Metols from 
the alkdiis. 


A n omnia ab 

ovo? 


Chemicil ex¬ 
planation > or 
jftectncUy. 


SCIENTIFIC NEWf. 

If. What is the chemical reason why stone lime maizes 
on the whole more firm and durable building* than shell 
lime, and how may ihe latter be improved in this respect? 

14. May nitre beds be profitably formed in this countrv, 
particularly in places where the water is impregnated with 
several substances produced by the putiefaetion of animal 
matters? and what rules should be observed respecting 
them ? 

13. What do we know, from inconfestible observation*, 
of the nature of luminous meteors, or those that have the 
appearance of fire, lightning excepted, which occasionally 
appear in our atmosphere? how fur cun th*y Vie explained 
by known experiments? and how much is there still gra¬ 
tuitous or doubtful in what the philosophers of the present 
day have asserted respecting them ? 

14. Can it be demonstrated by incontrovertible experi¬ 
ments, that the substance* which have the appearance of 
metals, produced from alkaline salts, are real inetal*? or 
are there sufficient reasons to maintain, that they are hy¬ 
dro rets, pioduccd by the combi nation of ludrugen with the 
alkali* ? What is the most certain and convenient mode of 
producing these substances from the alkaline salt* in pretty 
considerable quantity by moms of a high temperature? 

14. I low fjr may wo stiii maintain the doctrine of Harvey, 
that animals are born in general from preexisting cgtrs, and 
that plants spring only from seeds? aud on the contrary 
what are the principal observations that show, that there 
are animals am! plants, which are produced in a different 
mode ? 

16 . What judgment is to be formed of the chemical 
exiilant^ions attempted to be given of electrical phenomena ? 
Are there any founded cm sufficient experiments, or that 
may be proved by new ones? Or are they to be considered 
hitheito as hypotheses by no means proved, or advanced 
without valid reasons? 

The time for answering all these questions is previous to 
the 1 st of January, 1314. Beside the usual medal, value 
30 due. [,£l3 : 17 : CJ, 30 ducats in addition will be giveu 
to those whj answer questions 4, 3, 4, 7. 10, 11, 13, 14, 
•ud 15; and 50 due. [.!'23 : 4 : O'] in addition to questions 
X and 5. Academical 
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Academical Society of Sciences , at Paris • 

Atthe meeting in September, 1309, Mr. Nauche commu- Ccr.tTnctiV.r. ni 
mooted some experiments he had made on the contraction nju ' iC “ ;# 
of the muscles in frogs. The object of these was to show, 
in opposition to the assertijiis of prof. Richerand und Bi¬ 
chat, that the contraction of the muse !es may take place 
independently of mrvous influence, or the influx of the 
blood* Wt learn from comparative anatomy, that this is ^ 

the fact in thousands of uuimalb, which have neither blood- t j ie bfoo*, 
vessels nor a nervous system, yet this faculty is excited in 
them with great intensity* It may even be affirmed, that 
it is moie active, stable, and independent of lift*, in propor¬ 
tion as the animal is less perfect, and lower m the zoological 
scale. These facts appear to confirm the opinions advanced 
by Mr. DubuUson in his E*say on the Properties of the 
Vital Power in Vegetables, that coutractibiiity, or irntabi- 
bility, is inherent in the muscular fibre, und peculiar to it; 
as sensibility is to the medullary substance, reniteuce and 
elasticity to the albugineous fibre, and tone to the cellular 
texture. 


Society of Encouragement at Paris . 

A report on the thread stockings manufactured by Mr. Thread 
Detrey, sen. says, that they combine fineness, strength, and ,n C s * 
beauty. The evenness of the thread, its lustre, and accu¬ 
rate spinning are remarkable* They are three tlnead. 

They are not dear, as the price is 15 fr. [U!a. l‘d.] a pair; 
and when it is considered, that cottou stockings are manu¬ 
factured in Fiance os high as 48 fr. [f6’2*], not exceeding 
them in beauty, and inferior in strength, they must-be es¬ 
teemed a public benefit* 


The gold and silver medals, on count Rum ford's dona- Count Rum. 
tion, have been adjudged by the president and council of fo,d ’ s 
the Royal Society to Mr. Malut, for his discoveries of cer¬ 
tain new properties of reflected light, published in the 2d 
vol. of M&moires d’Arcueil, which we shall insert the earli¬ 
est opportunity* 

The 
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Jacksonian The Royal College of Surgeons in London haVe awarded 
ptetmiim. th e Jacksonian premium of £\ n, mid an extraordinary pre* 

miura of £\ 0 , to Mr. John Smith SocU'u, of Coventry, and 
to Mr. James Gill man, of Higligute, both members of that 
college, for their dissertations on the J Bite of a Rabid Animal , 
from the consideration, that such two dissertations are highly 
sneretorious productions, and are equally worthy of the 
Juckbonian prize. 


Cotton manu¬ 
factory in 
Italy. 


The cultivation of cotton, and its manufacture, are said 
to be carrying on to a considerable extent in Italy. 



V«*9c! of a 
ni?w con* 
ftructio/}. 


Mr. Daubusson de la Feuillude has exhibited on a canal 
near Paris a model of a vessel of hid invention. The model 
was 25 feet long, 52 inches broad, and did not draw 5 inches 
of water. The inventor proposes to build one 200 feet long, 
and 50 feet beam*, which is to carry 66 guns. It if. to 
have four musts, be deep waisted, and with two thousand 
men, and provision for 50 days, would draw only 94 feet of 
water. It will sail faster, and lie nearer the wind, than 
any other vessel. Its sails are to turn quite round, and 
either eml may be made the stem or stern at pleasure, so ns to 
render tacking unnecessary f. In a dead calm a tame aspi¬ 
rants is to supply the want of wind. Cork sheathing, und 
airvc&sels of copper, are to be employed, to render it inca¬ 
pable of being sunk. Its intention is to surprise an enemy's 
harbour. 


Valuable writ* An inkinaker at Paris professes to have discovered a 
u»X ink, vegetable fluid ink, which never thickens or loses in any 
degree tts fluidity by evaporation, is always free from sedi¬ 
ment, and’ never occasions iron moulds, or in any way in¬ 
jures linen or "clothes, that may be accidentally soiled with 
it. He adds, that what is written with it never becomes 
yellow by age. So tm ini says, that he has long used this 
new ink made by his neighbour, Mr. Alphonsus Wee, and 
that it possesses the qualities ascribed to it. 


• This is not proportional to the model. C. 

f The inventor appears from this to have but little knowledge of aarw 
gating a ship. C. 
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ARTICLE I. 

• 

Method of assisting the Escape of Persons , and the Re* 
moval of Property from Houses on Fire: by Mr. John 
Davis, No. 7, John Street , Spitalfields *. 

SIR, 

I BEG you will have the goodness to lay before the So. Machmeforsar- 
ciety of Arts, &c. a machine, which I have Invented, for in £ P t?reons an< * 
more effectually saving persons and property from fire. fire!* 1 * 

It appearing to me a desirable object, that the public 
should be in possession of an apparatus better adapted for 
the above purpose than any now in use, I have endeavoored 
to strike nut an entire new plan of a machine calculated for 
the use nf a parish, which can be easily rdraovod-eDd ad¬ 
justed to any window, with a convenient apparatus or box, 
movable op or down, so as to receive persons or property. 

I have completed such a machine, which has answered my 
expectations, and been approved by several gentlemen who 
have seen it in action. 


* Trans, of the Soc. of Arts, vol. xxviii, p. 175 . Fifty guineas 
were voted to Mr. Davis for this invention. * 

Vol. XXIX.— Supple* tax. Y * The 
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The machine is at Mr. James Bcvau’s inahugany-yard, 
City road, where ii shall be exhibited to a committee ap¬ 
pointed by the society whenever they please. 

I am, Sir, 

Your obedient humble servant, 

JOHN DAVIS. 

No 7, Joan Street , Spit alfields y 
Jan . 10, 1809. 

Reference to the Engraving of Mr. John Davis's Fire. 

Escape , Ft. IX. 

Description of The plan of my Cre-cscapc is calculated for the use of a 
die machine, parish ; its principle consists in three ladders, ABC, applied 

to each other by four clasp irons on the top of each of the 
two lowermost, which arc so contrived that each ladder 
may slide into the one beneath it; on the top of the lower* 
mo*t ladder A two pullics arc fixed on the inside, over 
which two ropes a a pass, and situate between the lower 
fodder A, and the middle one B. The ropes are made fast 
to the bottom of the middle one oil each side in a proper 
direction with the pullies on the lop. The upper ladder C 
is attached to the middle oue in the same maimer, and ou 
the top it carries two horn, pieces, D, made of iron, aurl 
turned oil at each end similar to two horns, which are four 
feet wide; their ends arc sharp to pitch on each side of a 
window, and with its points hold the ladders steady. Thu 
three ladders when shut down are about fifteen feet in 
height. They are placed perpendicularly in the middle of a 
framed Cfrriage, EF, of nine feet six inches Jong, and Jive 
fee;t six. inched wide, mounted upon four wheels F. On 
each side of the carriage a windlass is placed; that marked 
G on the right side of the carriage is for the four ropes a a 
and b b, fixed two to each ladder AB. By turning this 
windlass the ladders may be wound out from their standing 
height of fifteen feet to forty. Over this windlass is a screw 
turned by the^winch d y by turning which the ladders may 
be incliucd against the house with alt imaginable ease. Oic 
the top of the upper Udder C on the outside, arc two pullies, 
over which two chains are conducted to the windlass H on 

the 
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&e left side for the purpose, of carrying up a box 1; two of 
which travel with the fire.escapc, so that in the event of 
one being filled with small valuables, it may be unhooked, 
and the other K put on, which will save time. The whole 
apparatus may be drawn by one horse, or six men, aud when 
arrived at the scene of claugcr may be adjusted in two 
minutes. If every parish would provide one of those 
escapes, and keep it where it might be brought out on the 
first alarm, 1 feel persuaded it would lessen the many accu 
dents, which occur by fire in the metropolis. 

I have the honour to be, Sir, 

Your obedient humble servant, 

JOHN DAVIS- 

No. 7j John Street , Spituljklds , 

il% 14, Ibio. 

Farther Observations from Mr. Davis on his Fire-Escape. 

SIR, 

I R1‘Xa leave to return you, and the gentlemen of the 
comnuttcc, ni) sincere thanks, for the kind attention I have 
experienced; and should you think the following hints 
likely to give any additional information on the subject of 
my fire-escape, you will have the gooduess to submit them 
to the consideration of the committee. 

Certain it is, that, however good any principle may be, U.wu w,«ii :r • 
the practice must also be so to be effectual: therefore it '" i: “ a ‘ 

ray opinion, that every parish should be provided with a 
machine on my principle, to be kept in some convenient 
place, easy of access. Tho key should bektty at the wa4ch- 
house by night, and by day at the nearest public-house; if 
this, which ought to be, were the uniform custom, it would 
soon become familiar, and be attended with no expense. 

On the alarm of fire, I would have the machine brought 
out directly, as i consider it an improvident method, whoa 
a house has been on fire some time, and some unfortunate 
sufferer should appear in need of prompt assistance, to have 
to search about for the keys of a churchy a rtf, or some other 
obscure place to bring the fire-ladders; which, when brought, 

YS if 
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if not exactly the right height, arc useless; and when this, 
which is not unfrequent, is the case, the remedy is al¬ 
most as bad as the disease, witness Mts. Smith, having 
fallen off a parish ladder, at Chelmsford, while endea¬ 
vouring to save herself in that dreadful fire, in March, 
1808. It would be needless for me to enumerate in¬ 
stances, where a well-timed outward apparatus would have 
been of essential service—the thing is self-evident, and the 
occasions for their use have also been many. I would also 
propose, that a board should be put up, offering a reward 
sufficient to stimulate persons to bring the machine—for ex¬ 
ample, ten pounds for every life saved by it. I think no 
person would think it too much, who had been saved. This 
would have the good effect of having it always in time, 
w hich is most essential, as twenty shillings are not sufficient 
to induce men to the neccssaiy trouble attending such 
labour. 

Having thus offered my sentiments, respecting the good 
effects which may be derived were certain regulations put 
in force, 

1 remain, with great feeling for suffering humanity. 

Sir, 

Your most obedient and humble servant, 

JOHN DAVIS. 



A czd Method of applying the Filtering Stone for purifying 
IValer: by Mr. William Moult, No. 37, Bedford 
Sqaare *. 


SIR, 

Inconveniences If you think the followiug information, relative to a new 
in common ^hod of filtering water, is deserving of the attention of the 
filtering stone*. Society oi Arts &c., I wish you would lay it before them* 


* Trans, of the Soc. of Art*, vol. xxviii, p. 212. Th« silver 
medal was voted to Mr. Moult. 


4 
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My objections to the old method of filtering by putting 
water into the filtering stone are, that the dirt falls tu the 
bottom, and fills up, or chokes the pores of the filtering, 
stone, so that the stone requires frequently to be cleaned 
with a brush and sponge to allow the water to pass, after 
which the water passes through the stone in a muddy state 
for two or three days; it likewise requires to be frequently 
filled, and as it empties less water comes info contact with 
the stone, and therefore a smaller quantity, in such a state, 
can only pass through. Likewise a filtering stone used in 
the common way soon becomes useless, from the filth in¬ 
sinuating itself into the internal parts of the stone, out of 
the reach of the brush. 

In the method I propose and practise, the filtering-stone Improved me- 
is placed within the water to be purified, which presses upon thod * 
the outside of the filter, and the stone docs not require to 
be supported in a frame as it needs only to stand within the 
water cistern; it will thus filter, in an equal time, double 
the quantity of water procured in the common mode; it 
fills itself, and requires no cleaning. I have upon this plan 
used one for more than three years with great success. 

I am, Sir, 

Your humble servant, 

WILLIAM MOULT. 

JVo. 37, Bedford Square , 

April 18, 1810. 

Certificates. 

We, the undersigned, having inspected and examined a Testimonies r>; 
new mode of employing the ordinary fiitcring.stoi/te, dis-. il » ad vantage 
covered by William Moult, are of opinion that its supe¬ 
riority over the customary method is so great as to entitle 
it to particular notice. 

That it not only supplies an infinitely greater quantity of 
purified and limpid water, but is capable of preferring its 
porosity free and pervious for years together, by an occa¬ 
sional self-operation. 

That by this valuable process the principal objections to 
drip.stoncs is removed, viz. the constant labour they require 
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to keep (hem clean by means offbrashoft, without fcscntualfy 
producing the intended effect, and ilithmjrt preventing their 
being imally icndenedfUMSteau « - *><** 

' D ’Arty Preston^^ai^bdn In the IlojalNary; 
Chtaies '(£. D.; 

Thomas Pitt, Fsq. V. 1\ Wmpole sttcet; 
Richard Davenport, Esq* Wtapolc street. 


1*1 ■v nptio ’1 


Reference to ttie Drawing of Mr. Moult* s Fillet lug 

Appat alusj Fig. t, PL X. 

. • 

AA is (he cistirn containing the water to bo filtered; t)u 
filtering stone B is biuptndcd in the cistern by a ring around 
the inside of it, which catches Aio projecting part of the 
stone; the water in (he mtcirt filters through into the 
stone. D is a siphon, which conveys the filtered water 
from the inside of the stone into a cistern E, which is 
the resenoir for clean water, d a co<h to draw it off as 
it is wanted. By this mode of filiation the imparities of 
the water are deposited in the bottom of (he cistern A, in¬ 
stead of being left in the bottom of (lie btone as in the 
usual mode. 

a 
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Method of raising a loadtd Cut l , & hen the Horse in the 
Sfu/fts has fallen: by J//. Benjamin Smith, No. 11, 
Tutnhamplace. Curtain road y Shot t ditch*. 

SIR. # 

* 

I HAVE taken tho liberty offending you a model, with a 
brief explanation of the utility of my invention, in order 
th*t it may be laid before the SpeW^hWitated for (he En, 
couragement'xvf Arh &c., to wlulx* '#omprebenbivc judg. 
fe«nt and'aWBOta I #tth great deffttnjqMttapli it for their 
deWftntoalkrti* Whether they tbtok it likely to be attended 

<r 

• Triat.of See. of Art*, vol. irttiiij y. rls. fifteen guineas 
ifcre Smltij. * 

»itb 



Hi'fiolwris Pluto* . Journal-' Vo/JlX/XPIX pJ26 
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■with the success aud utility which X flatter myself it d«. 
serves. From the simplitity of the construction and the 
trivial expense attending it, I presume there will be no bar 
to its universal adoption. . I respectfully submit it to the 
discernment aud decision of the society, who will, I am 
convinced, give it all the merit and approbation it may 
deserve. 

The reason which prompted ir.e to undertake this bust. Horses fulling 
ness is from having seen a horse, which had fallen downjj^^^^ uf 
under the immense weight of a heavy loaded cart, where it 
lay fur a considerable time in that painful and dangerous 
situation, which naturally excited compassion even in the 
niOit obduiato heart. Every person frequenting the streets 
of this metropolis must have witnessed similar scenes; and 
indeed it surprises me, that long before now some expe¬ 
dients have qut been publicly suggested to remove the mis¬ 
chief arising from such occurrences, considering the great 
encouragement that is givcu in this enlightened age to all 
useful improvements. 

Having conversed on this subject with persons who possess Much injured, 
considerable knowledge of horses, and who constantly em¬ 
ploy these noble animals, 1 find, that horses remaining so long 
as they usually do in such improper positions, and from 
being often dragged a considerable distance by fruitless en¬ 
deavours to rai*e them, are much endangered in their health 
and lives, and that their situation upon the stones is more 
prejudicial than the injury received by the fall. . 

1 flatter myself, that my method will be found to raise the Method of re¬ 
whole weight of the cart, and a considerable part of that 0 f liL ‘ vil> S l * cm - 
thc horse, in the short space of three or four minutes from 
the moment of the accident, by means simple aifd useful, 
and within the reach of the meanest capacity to execute; 
and that the whole apparatus will not cost above fifty 
shillings, and will last many years. Requesting your Jund 
attention, 

' I am, Sir, ~ . 

Your most obedient servant, 

BENJAMIN SMITH. 

# * , * 

Jtfo. 11, Turnhum place, Curiam road, g 

Shoreditch, London, Dec. 13, 1809. * y 

Advantage . 
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Advantages, 


Advantages derivable from this Invention: 

1 . —The invention is of itself so simple, and tho opera* 
tion so conspicuous at the first view, that the whole process 
may be easily comprehended and executed. 

2. —The apparatus may be fitted with little difficulty to 
any cart now in use for heavy loads, such as bricks, coals > 
corn, or the like. 

3. —The chains, which lead from the uprights at the back 
part of the cart to the fore part of it on each side, an* for 
the purpose of taking the purchase therefrom, and making 
the back part of the cart act as a lever at the time the horses 
are drawing behind, which without fail, with the strength 
of one, two, or three horses fastened there to raise the one 
which is down in the shafts, will instantly assist him to got 
tipon his feet. 

4. —The number of horses to draw a cart arc usually in 
proportion to the weight contained therein; therefore sup¬ 
posing three horses arc employed to draw it, and the shaft 
horse falls, the carman has only to nnhook the two leaders, 
and then hook them to the short chain at each side of the 
back of the cart, and with their strength the fallen horse 
will be so relieved from the weight, as to raise himself 
without farther assistance. 

.5.—The same principle may be applied in different wayg 
from what I have shown in the model; for instance, another 
mode may be adopted by framing the fuii-board of the cart 
strong enough to bear the purchase; and, with the use of 
the two 6idc chains above mentioned, it may bo made to an* 
$wer the purpose. 

Another plan, though moreoxpensive, is by obtaining two 
wrought* iron uprights to be fixed as substitutes for the 
truss staffs at the back part of the cart, with a hole iu the 
top of each to receive an iron rod, which is occasionally to 
be introduped, reaching from one side of the cart to the 
other, connecting the two uprights together; when in ac. 
tfon tho two side chains to be used as in other cases. 


Reference 
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Reference io the Drauing of Mr. Smith's Method of rais - 

ing up a Horse when fallen down in the Shafts of a loaded 

Cart , Fig. 2, PI. X. 

A is the wheel, and B the shafts of a cart, such as is used Explanation of 
in London ; C the side rails; at the end of the body an iron lhe 
stanchcon or truss stair, «, is fixed by the hinge at the lower 
end, and at the upper cud it is supported by a chain h, ex. 
tended from the fore part of the body of the cart; this 
diagonal chain forms a firm support to the stanebeoq. 

This is all the addition made to the common cart, and is 
used in the event of the shaft horse falling, by hooking the 
traces of the other horses to a chain </, also fixed to the 
stanchcon; the power of these horses, applied atlhis height 
above the fulcrum, will have a great purchase to elevate the 
shafts, and sot the fallen horse at liberty, as is evident from 
an iuspoctiun of the figure. The stanchcon moves on a 
joint on its lower end, and the oblique chain unhooks at h; 
the end can be connected with a short piece of chain e fas¬ 
tened to the last of the side rails; (he stancheon now takes 
the position of the dotted line*/, and the short chain, which 
hangs dow n perpendicular from the end of it, may be taken 
hold of by any number of men, to weigh upon and raise the 
cart in cases w here the horses cannot conveniently be ap¬ 
plied; the men will in this manner have much greater effect 
than merely (as is the common practice) weighing on the 
hind part of the cart. 

When the chain is completely detached, and the stan. 
chcon suffered to hang down perpendicularly, it forms a 
prop to support the cart steady while it is unloaded. It 
should be observed, that, though only one«stanchgon ap¬ 
pears in the figure, there are in fact two, one being placed 
on each side of the cart. 

Certificate. —M r. William Whitehead, jun., of Cadogan Te»tinu»iuL 
place, Sioanc street, certified, that he had attended expe¬ 
riments made to ascertain the efficacy of Mr. Smith’s in. 
rcution; that a cart weighing twenty three hundred-weight, 
loaded with one tun of stones, was raised by means of Mr. 

Smith’s apparatus with ease by one horse. 

That he very much approves of Mr. Smith’s invention, 

and 
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and thinks it likely to be of great service in general prac¬ 
tice, more especially on account of the business being ef¬ 
fected with little expense. That many carts are already so 
formed, that very little additional apparatus will be re¬ 
quired to complete them for the purpose. 


IV. 

Method of Ventilating Mines , or Hospitals , by extracting 
the foul Air from them: by Mr» Jo us Taylor, of 
Holiccll , near Tavistock *. 

SIR, 

I SEND you herewith a drawing and description of a ma¬ 
chine of my invention for the ventilation of mines, with a 
view to Ihcir being laid before the Society for the Encou¬ 
ragement of Arts &c., and hope they will meet with their 
approbation. 

1 am, Sir, 

Your obedient servant, 

JOHN TAYLOR. 

UolwelL April P, 1810. 

On the Ventilation of Mines , Kith a Description of a neze 
Machine for that Purpose . Sec PI. X, Fig. 3 . 

Importance of Next in importance to the means employed for draining 
> cm listing underground works from water may be reckoned those, 

which are intended to afford a supply of pure air, sufficient 
to Heoable the workmen to continue their operations with 
case and safety to themselves, and to keep up, uudiminished, 
thcartifical light upon which (hey depend. It is well known, 
indeed, to all who are practically engaged in concerns of 
this kiud, that men arc frequently obliged to persevere in 
their labour, where a candle will scarcely burn, and where 
not only their own health materially suffers in the end, but 

* Trans. Soc. of Arts, vol. xxYiii, p, 219, The silver meda) 
was voted lo Mr. Taylor# 
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their employers are put to considerable additional expense 
by the unavoidable hinderaucc and the waste of candles and 
other materials. 

I mean to confine the following remarks to such mines as 
are worked upon metalliferous veins, according to the prac¬ 
tice of this district, and that of the great scat of mining in 
the neighbouring county of Cornwall, from which indeed 
ours is borrowed. Wc find then, that a single shaft, not 
communicating by levels to another, can hardly be sunk to 
auy considerable depth, nor can a level (or, as the foreign 
miners rail it, a gallery) be driven horizontally to any great 
distance without some contrivance being had recourse to 
for procuring currents of air to make up the deficiency of 
oxigen, which is so rapidly consumed by respiration ami 
combustion in situations like these, where otherwise the 
whole remains in nearly a stagnant condition. 

We are here unacquainted with the rapid production of 
those gasses, which occasionally in the collieries are the cause 
of such dreadful effects; such as hidrogen gas, or the fire¬ 
damp, carbonic acid, or the choke-damp; the inconvenience 
we experience takes place gradually as we recede front 
the openings to the atmosphere, and seems to arise solely 
from the causes I have before assigned, though it is found 
to come on more rapidly in certain situations than in'others. 

The most obvious remedy, and that which is most fre- I T <ual resource, 
quently resorted to, is the opening a communication either 
to sonic other part of the mine, or to the surface itself, and 
as soon as this is done thc^vcntilation is found to be com¬ 
plete, by the currents which immediately take place, often 
with considerable force, from the different .degrees of tem¬ 
perature in the subterranean and upper atmospheres;*and 
these currents may be observed to change their directions as 
the temperatures alternate. 

The great objection to this mode of curing the evil is the Objectionable 

enormous expense, with which it is most commonly attended. from lls cx " 

• • j* • pcnsc« 

In driving a long level, or tunnel, for instance, it nay happen 
to be at a great depth under the surface, and the intervening 
rock of great hardness; in such a case every shaft which 
must be sunk upon it for air alone, where not required (as 
often they might not) to draw up the wafctc, would cost 

several 
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several hundred pounds; or in sinking a shaft it may bo 
necessary, at an expense not much less, to drive a level to 
it from some other for this purpose alone. 

Attempt* to To avoid this, recourse has been had to dividing the 

doable shaft 7 - a * haftor ,e7el in< ° two distinct parts, communicating near 

the part intended to be ventilated, so that a current may be 
produced in opposite directions on each side the partition ; 
and this, where room is to be spared for it, is often effectual 
to a certain extent. It is found ho n ever to have its limits 
at no very great distance, and the current at best is but a 
feeble one, from the nearly equal states of heat in the air on 
or bv forcing each side. The only scheme beside these, that I know of, 
own air. has hitherto been to force down a volume of purer air, 
through a system of pipes placed for the purpose, and a 
variety of contrivances have been devised for effecting this; 
most of them are so old that they may be found described 
Common me- in Agricola’s work Dc Re mctallicd . The most common 
°* do ne are by bellows worked by hand; by boxes or cylinders of 
various forms placed on the surface with a large opening 
against the wind, and a smaller one communicating with the 
air.pipes by a cylinder and piston working in it, which, 
when driven by a sufficient force, has great power; but the 
Cheaper and cheapest and most effectual scheme for this purpose, where 
^ r l ^^' aciou " circumstances will admit of its being applied, is one which I 

adopted some time since in the tunnel of the Tavistock canal. 
It is by applying the fall of a stream of water for this pur¬ 
pose, and it has been long known that a blast of consider* 
able strength may be obtained in this manner, which has 
the advantage of being constant and self-acting. The stream 
being turned down a perpendicular column of pipes, and 
dashing in at a vessel so contrived as to let off the water 


one way, with an opening at another part for the air, which 
being pressed into it by the falling water, may be conveyed 
in any direction, and will pass through air-pipes with a 
strong current, which will he found efficacious in ventilating 
mines in mjny instances, as it has likewise, in some cases, 
been sufficient for urging the intensity of fires for the pur* 
poses of the forge. It is easily procured where a sufficient 
fall is to be had, and the perpendicular column can be so 
fixed, as that the water from the bottom may pass off, 

while 
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while the air is forced into a pipe branching from the air- 
vessel, and which is to be continued to the part of the 
mine where the supply of fresh air is required. 

1 have found, however, that the forcing into vitiated air This an im- 
a mixture of that which is purer, even when the best** 81 *® 1 * Ica * K *J* 
means arc used, though a measure which affords relief, is 
not in bad cases a complete remedy; and where the opera* 
tlon depends on manual labour, or any means that arc not 
unremitted in their action, it becomes quite ineffectual. 

The foul air, charged with the smoke of gunpowder used 
in biasring, and which it strongly retains, is certainly me¬ 
liorated by the mixture of pure air, but is not removed. 

While the blast continues, some of it is driven into the 
other parts of the mine; but when the intiux of pure air 
ceases it returns again, or if during the influx of pure air a 
fresh volume of smoke be produced by explosions which 
are constantly taking place, it is not until some time after, 
ward that it becomes sufficiently attenuated for the work, 
men to resume their stations with comfort. 

A consideration of these circumstances led me to think, Pumping out 
that the usual operation of all ventilating engines ought to be ait 

reversed, to afford all the advantages that could be desired; 
that instead of using the machines, which serve as con¬ 
densers, exhausters should be adopted; and thus, instead of 
forcing pure air into that in a vitiated state, a complete 
remedy could only be had by pumping out all that was im¬ 
pure as fast as it became so. 

Many inodes of doing this suggested themselves to me, Modoc<ug- 
by the alteration of the machines commonly applied, and ^ cstcJ - 
by producing an ascending stream of air through pijjes by a 
furnace constructed for the purpose. The latter nfode 
would however have been here expensire in fuel, as well as 
in attendance; and the others required power to overcome 
the friction of pistons, and so on, or considerable accuracy 
in construction. 


I at last erected the machine, of which the annexed is a Machine for 

drawing, which, while it is so simple in construction, and l he p .t* r U 05C 
. lt „ r 7 described. 

requires so small an expense of power, is so complete in its 
operation, and its parts are so little liable to be injured by 
wear, that, as far as I can imagine, nothing more can be 

desiied, 
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desired, where such a one is applied. This engine bears 
considerable resemblance to Mr. Pepys’s gasometer, though 
this did not occur to me until after it was put to wOrk. It 
■will readily be understood by an inspection of the drawing, 
Pi. x, iig. 3, where the shaft of the mine iB represented at 
A; and it may here be observed, that the machine may be 
as well placed at the bottom of the shaft as at tho top, and 
that in cither ease it is proper to fix it upon a floor, which 
may prevent the return of the foul air into the mine, after 
bciug discharged from tho exhauster ; this floor may be fur¬ 
nished with a trap-door to be opened occasionally for the 
passage of buckets through it. 

B the air pipe from the mine passing through the bottom 
of the fixed vessel or cylinder C, which is formed of timber 
and bound with iron hoops; this is filled with water nearly 
to the top of the pipe B, on which is fixed a valve opening 
upwards at D. 

K, Hie air, or cxhausting.cyliiuler, made of cast-iron, 
open at the bottom and suspended over the air-pipe, im¬ 
mersed souie way in the water. It is furnished with a 
wooden top, in which is an openiug lilted with a valve 
likewise opening upwards at F. 

The exhausting-cylinder has its motion up aud down 
given to it by the bob G, con tree ted to any engine by the 
horizontal rod II, and the weight of the cylinder is ba¬ 
lanced, »f necessary, by the counterpoise I. 

Ii\ mode of The action is obvious.—When the exhausting cylinder is 

action. raised, a vacuum would be produced, or rather the water 

. would likewise be raised in it, were it not for the stream of 
air from the mine rushing through the pipe and valve D. 
As*<»ooA as the cylinder begins to descend, this valve closes 
and prevents tho return of the air which is discharged 
through the valve F. 

The quantity of air exhausted is calculated of course 
from the area of the bore of the cylinder, and the length 
of the stroke. 

Dimensions of The dimensions which I have found sufficient for large 

vrcula 1 ^ wor ^ s are u f°H ° w • 

The bore of the exhausting cylinder two feet. 

The length six feet, so as to afford a stroke of fonr feet. 

The 
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The pipes which conduct the air to such au engine ought 
Hot to be Ie9s than oix-iuch bore. 

The best rate of working is from two-,to three strokes a 
minute; but if required to go much faster it will be. proper 
to adapt a capacious air-vessel to the pipes near the machine, 

Which will equalize the current pressing through them. 

Such an engine discharges more than two hundred gallons 
of air in a minute; and I have found that a stream of water 
supplied by an inch and a half bore falling twelve feet, is 
sufficient to keep it regularly working. /• 

A small engine to pump out tivo gallons at a stroke, s.nall euc'-oe. 
which would be sufficient in many cases, could be worked 
by a power equal to raising a very few pounds weight, as 
the whole machine may be put into complete equilibrium 
before it begins to work, and there is hardly any other 
friction to overcome but that of the air passing through the 
pipes. 

The end of the tunnel of the Tavistock Canal, which it Ventilator ap. 
was my object to ventilate, was driven into the kill to a{uirfiel of'the 
distance of near three hundred yards from any opening to'f’asiatock 
the surface, arid being at a depth of one hundred ai»d canal * 
twenty yards, and all iu hard schistus rock, air-shafts 
would have been attended with an enormous expense; so 
that the tunnel being a long one, it was most desirable to 
sink as few us possible, and of course at considerable 
distances from each other. Thus a ventilating machine wa3 
required, which should act with sufficient force through a 
length of near half a mile, and on the side of the hill w here 
it first became necessary to apply it, no larger stream of 
water to give it motion could be relied on, than such a one 
as I have mentioned after the description of the cngiltes; 
and even that flowed at a distanceTrom the shaft where the 
engine was to be fixed, which made a considerable length of 
connexion rods necessary. 

Within a very short time after the engine began to work, Iu action, 
the o^eriority of its action over those formerly employed 
was abundantly evident. The whole extent of the tunnel, 
which had been uninterruptedly clouded with smoke for 
Gome months before, and which the air that was forced in 
never could drive out, txovg became speedily so clear, that the 
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day light and even objects at its mouth were distinctly sectf 
from its farthest end. After blowing up the rock* th'r 
miners could instantly return to the place where they were 
employed, unimpeded by the smoke, of which no appearance 
would remain underground in a very few minutes, while it 
might be seen to be discharged in gusts from the valve at the 
top of the shaft. The constant current into the pipe at the 
same time effectually prevented the. *H:cnm illation of air 
Unfit for respiration. The in/]»;x .*f *V< n the lore) into 

the mouth of the pipe, rushej v itb srr* rc# *is n> * 
to extinguish thr flame of a l«r- *» *'*" \ .. .unce 

applied, so as to stop the orihee, Ik.u r ! y th« o * 
Vard pressure. 

It is now more than twr ) i t ’o the machine was 
Crccted, and it has been unin'e rep: ’/ at work ever since, 
and without cprir. The length of the tunnel has been 
nearly doubled, and the pipes of course in the same pro* 
portion, and no want of .utilation is yet per.*-, piihle. 

Two similar engines have been since < i od for of :i 

parts of the same tumid, and have ... c*cry resp'u* * 
swered the purpose for which they wen d.-.dgrind. 

The original one is worked iy he smalt «. m v. of wa+<ir 
before-mentioned, by me* of a lie t overshot-win* ;*elve 
feet in diamctei, am. «i.»ou six br* in b--. -ihc two 
ofhersare attach* J !o '*»•* •/r n *il o«crM.* - n o,* a inch pumps 
the water f.T*M t’ shults which oinking np«n the Hue, 
and as theii . n » compai-lively not? ig, this may be 
done in any case, with so little was to of power for this pur¬ 
pose as not to be an jliject **f consideration, even if the 
power be derived from more expensive means. 

1t% application The size of the exhauster may always be proportioned to 
to various pur- ^ demand for air, and by a due consideration of this cir¬ 
cumstance, this engiue may be effectually adapted not only 
to mines and collieries, but also to manufactories, work- 
houses, hospitals, prisons, ships, and so on. 

Thus, if it were required to ventilate a shaft of a mine, 
or a single level, which is most frequently the case, where 
three men are at w ork at one time, and we allow that those 
three men vitiate each twenty-seven cubic inches and a half 
of air per minute, (as determined by the experiments of 

Messrs; 
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Messrs, Allen and Pepys); and allowing farther, that their 
candles vitiate as much as the men, there will be six times 
twenty-seven cubic inches and a half of air to be drawn out 
in a minute, equal to one hundred and sixty-five. 

Now a cylinder live inches in diameter, working with a 
stroke of nine inches, will effect this by one stroke in a mi¬ 
nute, though it would certainly be advisable to make it 


larger- 
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can wi&hed; as n \ oivi'*’ i. at •aei* a machine must in 
a given i line pump out the whole voiuim. of c> contained in 
a divert space, and thus change an impure atmosphere for a 
bilki * •* >mt in construct^!.; the machine it is only 
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drogen gas. ib.l w*»h «uel a . jac.'.i-’e a*. .. :t 'he dreadful 

effects of './\ph?i Mia of toe r. * aie lo »>:: < .>.1 ;»' rac'*'d, it 

ma) be dune by one of sufficient size to or.*, olf this air 

as fast as it is generated; and by rv-ving the pipjs into the 

elevated parts of the mine, where .*om its Jighlncss it would 

collect. If, on the other hand, it is desired to free $ny«ub- orchoke-damp> 

terraneous work from the carbonic acid gas, it may as 

certainly be done by suffering the pipe to terminate in the 

lower parts, whither this air would be directed by its gravity. 

In workhouses, hospitals, manufactories, &c., it is always to workbou*’*, 
easy to calculate the quantity of air contained in any^^^ 3 ^’ c 
room, or number of rooms, and easy to estimate how often 
It is desirable to change this in a certain number of hours, 
and to adjust the 6ize and velocity of Ihc engine accordingly. 

Where this change of foul air for pure is to take place in 
Vol. XXIX.— Supplement. Z tht 
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the night, means for working the machine may be provided 
by pumping up a quantity of water into a reservoir of suffi. 
cient height to admit of its flowing out during the night in 
a small stream, with sufficient fall, so as to give motion to 
the engine; or by winding up a weight of sufficient size; 
or by many other means, which are easily devised. 

If, for instance, a room in which fifty persons slept was 
eighty feet long, twenty wide, and ten high, it would con¬ 
tain 16000 cubic feet of air; and if this was to be removed 
twice in eight hours, it would require a cylinder of thirty 
inches diameter, working with a four-foot stroke four times 
in a minute, to do it; or nearly that. Such a cylinder 
could be worked by the descent of ten gallons of water ten 
feet in a minute; or, for the whole time, by eighty hogs, 
heads falling the same height. 

Bat this is a vast deal more than could be required, as the 
fifty people would, in eight hours, only vitiate three thousand 
gallons of air, which could be removed hy one hundred 
and fifty strokes of a cylinder, twelve inches diameter, with 
a four-feet stroke, which would not require an expenditure 
of more than one thousand five hundred gallons of water 
properly applied, or about twenty-eight hogsheads. 

JOHN TAYLOR. 

Holzccll , near Tavistocky 
Feb . 7, 1810. 

Certificate. 

An extract from the Report of the Committee of Manage¬ 
ment of the Tavistock Canal, to the General Meeting of 
Proprietors, held in August 1808, stating, that great im¬ 
pediments had arisen from the want of good air in the tun¬ 
nel when distant from a shaft, then adds-^ u For the purpose 
of rendering the ventilation in the tunnel completely good, 
and of doing it in a manner that may be applied to very 
considerable lengths in driving, the engineer has erected 
machines, acting upon the simplest principle, and without 
friction, which exhaust from the very place in which the 
men are working a continued volume of vitiated air; the 
place of which, of course, is as constantly supplied with 
fresh air, by the pressure of the atmosphere, and thus all 
difficulty on this head completely ceases.” . . 


V. On 
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v. 

On the Processes employed to cause Writing to disappear 
from Paper , to delect the Writing that has been substi¬ 
tuted, and to revive that which has been made to disap¬ 
pear ; Improvement of common Ink; a Notice of a new 
Inky that resists the Action of chemical Agents: by B. 
II. Tarry, M, D. *. 


'Writing is removed either by scraping with a knife, Indications of 

or by means of acids. When writing has been scratched becnirmchcd 

out, commonly pounce, or size, is applied to the paper, oat. 

that the ink afterward used may not run. If pounce hare 

been employed, the strokes of the same pen will appear 

more slender, if size more full, than oh other parts of the 

paper. Immersion in warm water for a few minutes will 

dissolve and wash away size: alcohol will have the same 

effect on pounce. After the paper is taken out, it should 

be d.ied slowly; at first in the shade, till three parts dry, 

and afterward between the leaves of a book, or a quire of 

paper. While it 19 drying the ink last used will spread and 

sink into the paper more or less. Generally indeed close 

inspection with a good lens will show where any writing has 

been scratched out, by the appearance of some loose or 

torn filaments. 


If the means employed to obliterate writing have been It all the iroa 
such as to remove the whole of the iron from the paper, IjfJvJjYhe ^ 
every attempt to restore the writing must be vain. If some writing cannot 
ferruginous compound remain, the characters maybe re- btf rCTlored * 
produced in their original form; though the colour will 
vary, according to the nature of the compound ifi which 
the iron is concealed, and of the reagent employed. 

In some cases the gallic acid is capable of recomposing Sometimes it 
the writing, that has been made to disappear by Chemical g^ ic b a v ci ^ c 
means; but its attraction for the oxide of iron is not so 
strong as is commonly supposed. The red or brown oxide 
of iron, obtained from the sulphate or nitrate by means of 


* Abridged from the Ann. de Chim. vol. lxxiv, p. 153; and 
from the report made to the Institute by Berthollet, Vauquelin, 
and Deyeux, ib. vol. lxxv, p. 194. 
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alkaline carbonates, cannot combine with the gallic acid to 
form ink, unless the carbonic acid hare been expelled from 
the oxide of iron by some more potent acid. It is the 
same with respect to the oxalic acid, and acidulous oxalate 
of potash: when this acid or this acidulous salt has seized 
the oxide of iron, the gallic acid cannot destroy the com- 
filiation, because it has an inferior attraction for the oxide 
of iron. 

If the writing hare been destroyed by nitric or oximu- 
riatic acid, the gallic acid in tincture, infusion, or decoction 
of galls will rerire it. 

Liquid prussiatc of lime or potash is a good re¬ 
agent, to detect the presence of iron. If the ink have 
disappeared in consequence of the decomposition of gallic 
acid, as when oximuriatic acid has been employed, either 
of these will render it legible, causing it to appear of a 
light greenish blue while wet. If oxalic acid have been 
employed to obliterate the writing, flic prussiates will re¬ 
store it of a reddish brown colour. If nitric or sulphuric 
acid have been employed, the prussiate of lime will show 
this by staining the paper blue, but it cannot reproduce the 
writing. 

Hidrogurettcd stilphnreis of the alkalis, or of the al¬ 
kaline earths, arc very prompt and powerful tests of fer¬ 
ruginous salts. The alkali, or earth, combines with the 
acid; and the sulphuretted hirirogeit with the oxide of iron, 
forming an hidrogurettcd sulphuret of iron. Iron in the 
«?iate of red oxide is partly disoxidated by the hidrogen, 
water is formed, and the iron passes to the state of black 
oxide. This is the case with writing turned rusty: thesq 
regents immediately change it to a green black, much 
deeper than gallic acid would give. A solution of sulphate 
of iron mixed with aR hidroguretted sulphuret produces 4 
very deep green black ink. 

The same attractions are exerted when the hidroguretted 
tests are applied where writing has been obliterated by the 
oxalic acidule or the oximuriatic or nitfic acid. If the 
oxalic acidule were employed, the characters will reappear 
of a green black or brown red. If the oximuriatic acid, 
of a green black or pale rust colour. The less the revived 
writing approaches a black, the more the iron was pxiderl 

in 
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in the metallic salt decomposed, or the less the iron was dis. 

oxided by hidrogen. The writing on which nitric add has Indications rvf 

acted strongly cannot be reproduced: but on passing sal.“bhto 

pnurettea hidrogen over the paper where it was, wating add. 

lines of a green black will be formed on the remotest parts 

to which the sulphuretted hidrogen penetrates. These lines 

may be produced in great number, and in different direc. 

tions. They are owing to the sulphuretted hidrogen com. 

bining with the oxide of the ferruginous nitrate. If the on. 

dulatiug lines, or the letters that hare been restored, should 

disappear, they may be reproduced by dipping the paper into 

cold water. Beside the traces of writing, and the ondulat. 

ing lines just mentioned, the paper takes a yellow colour 

when it i 9 not impregnated with an acid, and a green more 

or less deep when it is. The green colour will be deeper, 

in propor.ion as the acid was stronger, or in larger quantity. 

In all rases the paper retains the colour of fresh buttcrafter 
it is dry. The hidroguretted sulph'ircts should be diluted 
with half or two thirds their quantity of water before they 
are used, as in their ordinary state they are too strong. 

From what has been said, we may hope to restore writ- Method of ?c- 
ing, that has been obliterated by any agent except the nitric Mon '*• 11 
acid : and if this have been employed only in small quantity , 1 
without the assistance of any other acid, and its action has 
not been too long continued, on holdiug the paper to the 
fire the writing will reappear of a rust colour. 

With regard to the improvement of ink, little progress improvcmvu* 
has been made since the time of Lewis. Inks made by in. ol iUk * 
fusion, and with green sulphate of iron, are of a Prussian 
blue colour, light, pale when written with, but growing 
black as they dry on the paper. Those made by cfecottion 
are blacker, thicker, and form a more copious sediment, 
which is of a dirty Prussian blue colour. Decoction ex¬ 
tracts from galls all the soluble parts; infusion takes up 
ehieQy the gallic acid, and mucilage, with a little extract 
and tannin. In the decoction the iron of the green sulphate 
becomes more oxided, and the extract and tannin acquire 
oxigcR, by absorption from the atmosphere; and the iron 
in a higher state of oxidation, and the oxigenixed extract, 
produce a deeper black with the gallic acid and tannin. 

The 
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The more abundant sediment is owing to a larger quantity 
of extract and tannatc of iron. In inks made by infusion, 
the oxide of iron, extract, and tannin, increase their oxi- 
genation very little, til! they come to dry on paper. Nitric 
acid immediately obliterates writing w ith ink made by in. 
fusion, but that which has been made by decoction resists 
its action much longer, on account of the larger quantity of 
extract in it. 

Infusion orde- |n proportion as the infusion or decoction of galls grows 
should* be kept °^i > ts surface is covered with mother, which is the muci- 
_*orac time. Jaginotis principle separated. This mother ceases to form 

in about a year, during which the pellicle produced on the 
surface should be removed three or four times. The in. 
fusion or decoction of galls grows brown as it becomes oxi- 
genizod, takes an amber colour, and emits a pleasing smell ; 
and, when combined with green sulphate of iron, mo longer 
produces a Prussian blue, but a green black. The amber 
colour of this infusion or decoction is owing to the oxige. 
sized extract and tannin. The green colour of the ink 
arises from the mixture of the black of the gallate of iron 
with the fawn colour of the oxigenized tannin, which in 
this state can no longer combine with the oxide of iron. If 
the tannio be separated from the infusion or decoction by 
means of an alkali, the green or red sulphate of iron forms 
with it a very black and purer ink; and the alkali in the 
solution facilitates the union of the oxide of iron with tho 


Infusion pre¬ 
ferable. 


Receipt for 
good ink. 


gallic acid, by combining with the sulphuric add of the suU 
phate. The oxigenized extract concurs in rendering the ink 
blacker, as does the oxide of iron more highly oxided. 

Infusion of galls is preferable to tho decoction, as it dis. 
solves the principle, that is essential to the composition, 
and rery little of those that are foreign to it. Logwood 
browns the ink, and loads it with its colour; it is better 
therefore, to use in its stead a small quantity of galls in ad. 
dition to that directed by Lewis. The following is the com, 
position of a good ink. 

Infuse in one litre [a wine quart] of raig or rirer water 
125 gram. [4oz. troy] of bruised galls, letting them stand 
in the sun four hours in summer, or six boars in winter. 
This infusion may be used immediately after straining j but 
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it is better to let it stand four or six months, removing (he 
mother that forms on the top now and then, and finally se¬ 
parating by filtration both this and the tannin that lias fallen 
to the bottom. In this dissolve 32 g r. [a troy ounce] of 
powdered gum arabic ; then add the same weight of finely 
powdered sulphate of iron, superoxigenized by calcining it 
till it grows reddish ; and contiune shaking the mixture till 
this is completely dissolved. The ink thus made is fine, 
light, and of a purple tinge, but black when dried on the pa- 
per. It is nearly, if not precisely, the composition of Guyot’s 
ink. 

Dr. Tarry next proceeds to his indelible ink, the compo- Indelible ink. 
sition of which however he does not disclose. He says 
only, that it contains neither gfrlls, nor logwood, nor bra¬ 
zil, nor gum, nor any preparation of iron ; that it is en¬ 
tirely vegetable; and that it resists the action of the most 
powerful acids, of alkaline solutions in their most concen¬ 
trated state, and of all solvents. lie sells it in a solid form ; 
and for use it is to be mixed accurately in a mortar with 
eight parts of water, and then put into a bottle left at least 
one third empty, for the purpose of shaking it, which is to 
be done every six or eight hours for a couple of days. It 
aoon soften quills, but metallic pens are well adapted to it, 
as it contains no acid. There is no danger from putting the 
pen into the mouth, as it contains nothing deleterious. 

Nitric acid has very little action on this ink. Oximu- Action > of -« :<t- 
riatic acid only changes it to the colour of goose dung. ^ 

After it has been acted on by this acid, caustic alkaline 
solution? give itthe colour of carburet of iron. The letters 
however still remain unchanged in form, and thpse effects 
require a long maceration for their production. • • 

From the report of the committee it appears, that the Report rv : 
ink of Dr. Tarry possesses the properties he ascribes to it; f0in,ll,lUT 
but they add, it has one of the faults common to all 
the indelible inks proposed, that of pretty quickly forming 
a considerable sediment, which deprives the supernatant 
fluid of its properties, so that it requires to be shaken every 
time it is used. 


VI. On 
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On (he Sense of Smell in Fishes : By M. C. Duracril*. 

A LMOST all the fishes hitherto observed have nostrils + . 
At least this name is given to two deep holes, which arc ge¬ 
nerally found in the heads of these animals between their 
eyes and lips. Those cavities have a single slender orifice ; 
and within they arc lined with a mucous membrane, having 
numerous folds. The first pair of nerves from the braiu 
enter into the substance of this membrane, ramify in it. 
Supposed to be and there terminate. Analogy therefore seems to indicate, 

that the nostrils of fishes are particularly intended for the 
organ of smell, as in all oilier animals with vertebra;. 
Against this opinion however, adopted by all naturalists 
and physiologists, I have some facts and reflections to 
offer, which perhaps will seem more consistent with our 
know ledge in comparative anatomy and physiology. 

I propose to show, that the organ of smell does not and 
cannot exist in the mouths of fishes, from their manner of 
breathing : that the organs, hitherto considered as adapted 
to the sense of smell in these animals, are intended for the 
perception of a sensation analogous to that of taste: and 
that there can be no true smell for an animal habitually im¬ 
mersed in a fluid. 

Nerves of sight, In animals with vertebrae, anatomy easily distinguishes 
sind'^d’-sdn- arn ongtl»o nerves, thaf lead to the organs of sight, heading, 
guished i and smell, the trunks of those peculiarly intended to trans. 
but not those of mil the sensation : but it is not the same with the organ of 

taste. We know indeed, that, at least among the mammalia, 
tho^ustatory faculty resides in the surface of the tongue: but, 
as this fleshy substance has other functions, and as its move¬ 
ments arc particularly connected with the organs of speech 
and drglutition, it receives several nerves, and these greatly 
ramified, proceeding from three different regions of the 
braio. lienee anatomists h^ve not been able precisely to 


Fundamental 

propositions. 


taste. 


bifFcrent 

firrves 

lead to it. 


* Mag. Fine. Sept. 1807, p. 99. Read to the Institute,’ Atj- 
gyst, the 24th. 

f Except the cyclostomes, as the lampreys and sphagobran- 
chiar, which arc not real fishes, as I shall show elsewhere. 

determine, 
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determine, whether the sensation be imparted through the 
medium of the lingual branch of the iifth pair, that 
of the glossopliarj ngean, or that of the great hypoglossal 
nerve. 

It is trae the majority agree in considering the lingual T hcgeneral 
branch of the inferior maxillary nerve as the only one capa- vourofi blanch 
ble of transmitting the sensation of taste; and most of them ad- of the lower 
duce in support of theiropiniou the observation of Colombo, nerve.^ 
who did not find this branch in a man destitute of the sense 
of taste. Soemmering, however, questions the circumstauccs 
of this fact, as well as of a similar one cited by Kolfink. 

On the other hand some physiologists, at the head of Other* forth# 
whom is the great Boerhaavc, have ascribed the gustatory 
faculty to the great hypoglossal nerve. These too rest 
their opinion on some anatomical observations, particularly 
on a case in pathology quoted by Hevermann, where the 
sense of taste was destroyed on the extirpation of a gland, 
with which the nerves, called at that time the great gusta* 
tory, or ninth pair, were removed. 

The particular subject of physiology and comparative 
anatomy before us, therefore, may throw some light on a 
question not yet completely resolved. 

Though the sense of taste is essentially necessary to ani- The of 
mals, and must be the last obliterated, since on its decisions ,astc necessary 
depend their preservation, by instructing them in the nature 10 an,ma 
of the substances proper for their food, and the selection of 
thj>m; at first sight, however, it would appear, that fish fish** appa- 
arc destitute of it, if we seek for this organ in the parts of it'f Uft>lllule 
where it is commonly seated. 

In fact the in9idc of the mouth in fishes is lined with a ^ it cannot re- 
thick, smooth, and polished membrane;* of a Very close 1 ltir 
tcxtnre, resembling that of the skin; aud most commonly 
of the same colour with it. Sometimes this membrane is 
completely detached from the bones of the palate, or re¬ 
tained merely by a few vessels ; as I have observed in the 
cod, frogfish, bullhead, ray, and shark: and I have never 
seen in it papillae, or salivary glands. 

The tongue of fishes is seldom movable. A bone sup- or tongue. 

ports it throughout its whole length. Its point can neither 

turn backward, nor toward the sides. In geucral the lips, 

palate, 
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palate, tongue, and branchiostegous rays are covered with 
bony points, or laminse of different forms, which prevent 
the intimate contact of substances taken into the mouth. It 
is true in the muscles of the hyoides and of the branchios¬ 
tegous rays, placed at the lower part of the mouth, we find 
all the ramifications of the nerves of the fifth pair, as well as 
those of the indeterminate nerve, which evidently has the 
place of the glossopharyngean. Yet neither I nor Mr. 
Cuvier could ever meet with the great hypoglossal nerve 
in fishes, notwithstanding our most attentive searches, when 
1 enjoyed the advantage of editing his lectures on compara¬ 
tive anatomy. Besides, as this fact was of great importance 
to the subject of the present paper, I think it proper to 
add, that J have again satisfied myself of it by fresh ana¬ 
tomical researches. 

Jt is easy to imagine, that the water, by its continual en¬ 
trance into the mouth, and the compression it there under¬ 
goes, as often as the fish cxcrt9 ou it the action of degluti¬ 
tion necessary to force it through the gills, must exert a 
friction so often repeated, as to deaden all the sensibility of 
these parts. 

Now since the integuments of the inside of the mouth are 
coriaceous, destitute of salivary glands, aud frequently 
roughened with teeth or horny points; the tongue adherent, 
bony, and immovable; the great hypoglossal nerve want¬ 
ing; and water continually exerting a friction on it: it is 
very probable, that the organ of taste cannot exist there. 
This was the first point I proposed to examine. 

As the organ of taste appears not to reside in the mouths 
of fishes, and this sense is indispensable to animals, we must 
meet ipitlt it elsckhcre: aud since tastes in general bear a 
considerable analogy to smells, let us inquire whether the 
sense of smell be not to a certain degree converted into that 
of taste. But, before we enter on this investigation, let 

us examine the nature of these two sensations. 

* 

Natural philosophers, chemists, and subsequently phy¬ 
siologists, have generally attached to the idea of smell, that 
of the sensible existence of corporeal atoms of extreme mi¬ 
nuteness. Though art has not yet been able to imitate an 
instrument so perfect as that met with at the entrance of the 

respiratory 
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respiratory organ in animals that live in the air, we have 
some means of proving chemically the material existence of Proofs of their 
those smells, the nature of which is best known. Thus the m * lcr ^‘ ly ‘ 
exhalations From nitrous gas, volatile oils, and ether, for 
example, may be destroyed by the combination of some of 
their principles with oxigen; and muriatic acid gas renders 
sensible to the eye the particles of ammonia, which cease 
to be odoratc the moment this acid combines with them in 


the open air. 

The most perfect animals, those that possess all the five Senses of per- 
senses, are so organized as to perceive the principal modifi- fecl aiuawls ‘ 
cations of the bodies surrounding them. They have sight, 
to enjoy the effects of light; feeling, to appreciate the soli¬ 
dity of palpable objects; hearing, to distinguish the vibra¬ 
tions of elastic bodies; taste, to discriminate the qualities 
of bodies capable of becoming liquid; and lastly smell, to 
collect the emauations of substances, that have the proper¬ 
ties of a gas. 

Light exerts its action only on the eye ; not on the tongue, sen^ has 

nostrils, cars, or skin. It is the same with most smells,'y ^ ru ur ° 
which do not act ou the sight, taste, hearing, or touch. 

Each of the organs of sense then has its particular function, dependent on 
fixed and determined beforehand by the arrangement of its ,ili: u, *» an » 
apparatus: for the sentient principle appears to be iilcnti- as the sentient 
cal, and placed, as we may say, on the watch on the inside P aau I ) l* 4wollc 
of each instrument, in order to collect and transmit the 
slightest modifications in the qualities of bodies. 


The sensations of smell and taste however, are most ana- Smell and taste 
logous, both in respect to the mode of action on our bodies, 
and to the apparent end at least for which nature seems to 
have given us organs to perceive them. The oddrate and 
sapid particles are conveyed cither by the airs that serve for 
respiration, or the solid and liquid aliment that must enter 
the stomach. Stopped on their passage through the nostrils 
or the mouth, these particles touch the nerves distributed 
on those parts, and thus give notice of their presence. The 
nerves immediately excite the ideas of the sensations they 
perceive, and excite us to admit or reject the air or food, 


accordjog as the impression produced on the organ is agreea¬ 
ble or not. The sapid and odorate qualities of bodies then 

are 
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are discriminated by the tongue, when they are contained 
in a liquid ; and by the pituitary membrane, when they are 
suspended in a gas. 

From these genera] considerations of the nature of smells 
and tastes, it appears, that liquids cannot intrinsically possess 
smell, since this quality of bodies is inherent in their state of 
gas, or vapour. We are justified therefore in presuming, 
that an animal, which from its nature must be immersed in 
a liquid all its life, docs not possess a sense of which it can 
make no use: and this is the case with cetaceous animals, 
fishes, most of the mollusca*, a great number of crustaccous 
animals and worms, and all the zoophytes. 

In a former paper I have pointed out the analogy be* 
tween fishes and cetaceous animals, with regard to the me¬ 
chanism of respiration*. It is in consequence of this mode 
of respiration, if 1 may so say, and of their necessary abode 
in water, that the organ of smell appears to be annihilated 
in these animals; for as Daniel Major and John Hunter 
first observed, though only in a few species, and Cuvier 
has since shown generally and more at large, there arc no 
olfactory nerves, and no ethmoidal foramina, in the ceta¬ 
ceous animals. The pituitary membrane, that lines their 
nostrils, is smooth, dry, and coriaceous: it appears to 
have become insensible from the constant friction on it 
occasioned by the rapid and violent action of the water, 
that pervades the cavity of the nostrils. It appears how¬ 
ever, that the organ of taste here supplies the place of that 
of smell; for, by a slight modification of the organs, the 
olfactory nerves of fishes may have another use, and be 
defined to make them sensible of tastes. 

F?>m*the ideas we have formed of the nature of smells, it 
necessarily follows, that fishes cannot receive impressions 
similar to those they occasion in animals that breathe air. 
Yet we know, that fishes are attracted by the emanations, 
that escape from several substances immersed in water, as 
is demonstrated by various baits employed in fishing; the 
salted rocs of cod and muckarcl, the broiled or stinking 
flesh of certain animals, old cheese, and many other things 
of strong smell. 

* See Journal, vol. xxviii, p. 355. 


Aristotta 
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Aristotle was acquainted with most of these facts, and even This known tr 
recites them at large in his History of Animals: yet he Arisl0Ll '*» 
says positively, “ fishes have no distinct organ of smell, for 
there is but one orifice to the apertures they have in the 
place of the nostrils.” And elsewhere, <c we see in them 
no external organ of hearing or smell, not even an aper¬ 
ture.” Mr. Schneider, in his Synouimes of Artedi’s 
Fishes, reproaches Aristotle with entertaining this opinion, 
after having so well described the olfactory organ and nerves 
in these animals. It is in some measure therefore a defence whose opinion 
of Aristotle’s opinion, if I endeavour to show, that every “ r0 
emanation in water must produce on the nerves, with 
which it conies into contact, a sensation analogous to that 


of taste. 

Since there are no real smells in water, the exhalations, The organ of 
that escape from bodies immersed in it, either rise to the‘‘"‘S 1 ' ' vouIJ b* 

. U-.ClCfci. to UatH-S. 

surface in the form of gas, and consequently do not re¬ 
main in the liquid; or they are suspended in it or combiued 
with it, and Lhey participate in all the properties of liquids. 

If however the qualities of these particles, thus dissolved, 
be perceptible, they necessarily come under the same cir¬ 
cumstance* as sapid bodies; and therefore it would be use¬ 
less for fishes, which live habitually iu water, to be en¬ 
dowed with the organ of smell. 

To prove the accuracy of this reasoning, it is necessary IV of th*ni»r 
to investigate the use of the nervous apparatus, which has vou> 
hitherto been supposed to be intended for the perception of intruded fox 
smells: and to this I shall proceed, treating it more mi- 
nutcly than in the beginning of this paper. 

The cavities termed nasal arc always situate before the The nasal C4* 
eyes, in the space between the nasal bones and those erf the 
upper lip. Sometimes they are in the substance of the 
bones of the nose themselves, or between these and the 
pieces which Artedi has called hypophthalmic. The hc- 
terosome fishes, as the pleuronecles, the only animals with 
vertebrae that are not symmetrical, are the only ones that 
have both nostrils on one side of the body, in some on the 
right, in others on the left, and unequal. Lastly, though 
most of these species have these caviiies on the top of the 
bead, in the forehead; they are found beneath, and most 

frequently 
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frequently communicating with the mouth, in all tho pla- 
giostomes, as the ray, the shark, &c. 

In all fishes these cavities present a kind of sinus, or 
cnl-dc-sac with a narrow opening; most commonly divided 
into two portions, sometimes into three, as in the eel, by 
a membranous septum, variously convoluted, which icthyo- 
logists have frequently noticed as characteristic of species. 

We know from the observations of Monro, that these 
valves or curtains may be moved according to the will of 
the animal; and that under certain circumstanco6 the orifice 
may be nearly covered by the septum. It is easy to ob¬ 
serve this in live fishes, as I have seen in the goldfish and 
stickleback. It is then apparent, that the motion of the 
septum scem9 to be the conscqncncc of the protraction of 
the lips; since at each inspiration the cavity opens and di¬ 
lates, while it contracts and is covered a9 often as the 
mouth is closed: whence it seems to follow, that at every 
inspiration the fish causes a small quantity of water to enter 
on each side, which it may be said thus to analyse. 

Each of these perforations exhibits within a cavity, very 
spacious in proportion to its orifice; and on this is spread 
the sentient membrane covered with mucus, in the substance 
of which is expended the whole of the first pair of cerebral 
nerves, and one or more large branches of the fifth pair, 
according to the observation of Collins quoted ami cor¬ 
rected by Cuvier. 

Nor must I forget to remark, as a circumstance particu¬ 
larly deserving notice, that these pretended nasal cavities 
arc always separated from the canal of respiration; and 
that it is only in the rays, and some neighbouring genera, 
whioh have spiracles, that they are observed almost in the 


mouth. In fact it is to be presumed, that the liquid, in 
traversing them, would have deadened the sensibility of 
their surface by the rapidity of its motion, and the friction 
of its particles. 

What are the Now are these peculiarities of structure, which I have 

inferences fruin mentioned, of such a kind as to lead us to abandon our 
this structure ? . . 

first opinion, deduced from the knowledge of physics, that 
smells cannot be perceived in wafer? or is not (his supposed 
orgau of smell iu fishes better adapted to excito in them the 

sensation 



SENSE OF SMELL IN FISHES. 


351 


sensation of tastes? These questions I shall proceed to 
examine. 

Tastes and smells are nearly of the same nature: both Tmcs and 
sensations are produced by the physical and chemical quali. smelIs aRal0 " 
tics of bodies. We know, in fact, that very minute par¬ 
ticles are continually separating from certain substances, 
which, without being decomposed, come to act immediately 
upon animals at that point of their surface alone, where 
they can manifest their presence. This phenomenon is 
effected by the intervention of a fluid medium, and a sort 
of contact*. 

All the conditions necessary for the impression or sensa- The organs ia 
tion of taste arc united therefore in the organ nndcr exa- 
miuation, and the nature of the substances that may pro- to tin? sense of 
ducc it. First, the organ is placed secure iu a cavity: it t,15ilc ’ 
opens and shuts at the will of the animal, it admits or re¬ 
jects emanations at pleasure. Secondly, the sentient sur¬ 
face receives numerous and bulky nerves from the fifth pair; 
it is soft, moist, and mucous; and it presents a great sur¬ 
face in a large space. Thirdly, it appears in a certain de¬ 
gree to supply the place of the organ of taste, which 
cannot exist in the mouth of fishes from the very mechanism 
of their respiration. 

It seems to follow then from all these circumstances, that Ouml cue 

' i 

the organ of taste in lishes does not reside in the mouth: 1 u ‘ 10n * 
that the sensation of taste is probably imparted to them by 
the apparatus, which has hitherto been considered as 
adapted to perceive the emanations of odorate bodies: and 
lastly, that no real smell can be perceived in water. 

* I have already had occasion to enlarge on these general idea** 
in a paper on the organ of smell in insixls, which I published ten 
years ago, and which may be found in the second volume of the 
Magazin EucyclopGdique, p. 435. 
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VII. 

On the Alum Mines of Aubin in the Department of the 
Aveyron; bi/ Mr, L. Coldier, Engineer in chief 9 SfC. * 

T % - 

HE alum mines of the country of Aubin differ from 
those of the same nature worked in other places: '^eir 
existence is wholly contingent. The periods of their for- 
illation are known, and arc very recent. They occupy no 
considerable space of ground, and cannot extend much 
farther. Lastly their duration must be very limited, 
whether they be worked or not. These mines arc nothing 
but coalpits, that have taken fire within a certain distance 
of lime, and in which the fire is still daily exorcising it* ra¬ 
vages. There arc four of them; those of Lass ale, Fon¬ 
taines, Bulgnc, and ISourlhoncs. To give an idea of their 
situation, that of the coal in the country must be known. 

The territory of Aubin is very hilly, and intersected by 
deep narrow passes. The part to the north-east of the 
town consists entirely of coal country, and is the least 
elevated, being nearly in the form of an elliptic basin, the 
great axis of which is north and south, and the surface of 
which exceeds a square myriamefre [24076 acres]. This 
space is skirted and overtopped on all sides by the primitive 
soil; and is occupied by a pretty considerable number of 
oblong hills, intersected in every direction, and crowded 
together. The highest, for they arc unequal iu this respect, 
are two or three hundred metres above the valleys. 

The arrangement of the strata throughout the basin ex¬ 
hibits nothing ponstant, or continued. Independent of the 
interruptions occasioned by the narrow passes and valleys, 
the direction, inclination, and order of the strata vary 
from one hill to another; so that to depict the present 
state of the soil, it is sufficient to say, that it appears to bo 
the result of a complete disruption. We can merely per¬ 
ceive, that the direction more frequently approach the me¬ 
ridian than any other line, and that the prolongation of the 

•Abridged from the Journal drs Mines, vol. xxvi, p. 401. 
From the Report made tolhe council of Mines in 1807. 
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itrata is almost always in the longitudinal direction of the 
hills. As to their dip the strata are generally set on edge: 
they hang in all directions, and at every possible angl$ from 
perpendicular to horizontal: the strata of two neighbouring 
hills are seldom seen to incline the same way; and, when 
this does occur, it is at different angles. The hills nearest 
together offer striking varieties, and frequently singular for 
the nature, order, and thickness of the strath. It is even 
in vain to seek for some similarity of structure in certain 
places, where the strata that skirt a valley are placed so, 
that they would come to rest against the strata on the other 
side, if both were sufficiently prolonged. Hence it may be 
conjectured, not only that the surface has been completely 
broken up, but that it has experienced considerable degra¬ 
dations subsequent to this disruption. 

The coal ground is almost wholly formed of a gray sand- Strata, 
stonc, commoly fine-grained, and composed of feldspar, 
quartz, and some particles of mica. The mean thickness 
of tl .2 strata is about a yard: some are found, that arc 
more than ton yards thick, others i\ot a tenth of a yard. 

In the midst of these sandstones arc seen thick strata of 

0 

puddingstones with granitic fragments; and strata, generally 
thin, of gray or blackish aigillaceous schist exhibiting some 
impressions of vegetables. Coal is found throughout al.The coal 
most the whole of the basin. The outcroppings arc very 
numerous, and occur iudiscrimiuately at the foot, on the 
acclivity, toward the summit, or on the ridges of the hills. 

The number of the scams, their thickness, and their dis¬ 
tance from each other, vary in every hill. They arc al¬ 
most all thick enough to be worked. There are seldom 
more than four in one hill. Their mean thickness if in ge¬ 
neral from two to six yards; but in some places it is truly 
astonishing, and hitherto unexampled. The vertical seam 
now working at Lassalle is 103 met. [338 feet]. Its course 
is perfectly regular, and known, for it is worked by mean^ • 
of levels extending from the roof to the wall. 

From what has been said it is obvious, that the coal of Management 
this country is as easy to extract as it is abundant. It is of 11 ' 
worked in fact in a number of places, and almost every 
where by means of levels. The coal is embarked on the 

Vol. XXIX.— Supplement. A a river 
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river Lot, which runs near the mines. But this union of 
natural advantages, far from being turned to profit by good 
management, has hitherto given rise to various abuses; 
though 1 shall only poiul out that, which relates to the sub* 
jeet of the present paper. From time immemorial every 
landholder has been at liberty to dig in his own ground, get 
out the coal without order or method, and dispose of it as 
he could. Hence the number of pits opened has had no 
reference to the demand, and frequently individuals have 
been obliged to relinquish their works for want of a sale 
for their produce. Now' from causes which it is useless to 
discuss here*, the works that are thus given up aro liable 
to take fire spontaneously, even when carefully watched. 
Tho fire communicates very rapidly every where ; and if the 
greatest exertion be not made to stop it in the beginning, it 
becomes afterward impossible to check its ravages, and the 
work is destroyed. It appears, that this misfortune hap¬ 
pened very often formerly; for, on going over the surface 
of the ground occupied by the mines, at almost every step 
we meet with very evident traces of subterraneous fires 
now extinct. Accidents of this kind arc now more rare, cither 
from the people having learned how to prevent them, or 
knowing how to check them: yet seven or eight works arc 
still burning at this moment. 

Among these works that have caught fire, those called 
Lassalle, Fontaines, Bui'gne, and Bom 1 hones, are the 
only ones remarkable, either on account of the intensityof 
the fire and the space it occupies, the disruption and torre- 
faction of the earth as far as the surface, or the daily pro- 

* In general only Hie purest coal is got out of the works. That 
which is mixed with schist, being of no value, it is used with other 
matters to fillup the vacuities made. Now whether (his be fre¬ 
quently accompanied with iron pyrites disseminated in it, or per¬ 
haps even contain sulphur in combination, the fact is, that 
Moisture renders it a very active pyrophorus, in all parts of the 
mines where the circulation of the air is stopped. The miners of 
the country have but one opinion on the subject: they all agree, 
that the spontaneous inflammation of liie works is owing to the 
action of stagnant water on the refuse left in them; and that the 
fire manifests itself the more speedily, in proportion as the circula- 
lation of the air is more slow. 
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duction of a considerable quantity of aluminous salts amid 
the torrefied rocks. 

The burning pits, whence the alum works originate, The pits de- 

must bc-considered as totally destroyed ; but the alum pro- st, oycd, but 
, - ' t . , (ompfiisated 

a need will more than compensate for the loss of the coal, by the alum 

It is known too, that the lire will go out of itself, as soon 
as it lias consumed all the masses of fuel, that have been ex¬ 
posed by the levels. It has long been ascertained, that the The /irefloes 

fire docs not extend more than a yard into the coal left un- 1,01 burn more 

J than a yarn 

touched in depth. This is so certain, that the extraction of deep. 

the coal from beneath the works burned has been resumed at 

Lassalic and Fontaines. 


The effects of the spontaneous combin Hon of the coal arc Effect* of the 
the same in the four alum works. To judge from the state 4 0,11 l,usll0n ' 
of the surface of the earth, the fire has not extended beyond 
the space that had been worked. The surface has suuk, 
cracked, and been deranged, in the manner of volcanic «ol- 
fattrras. It emits a gentle heat, incessantly renewed: it is' 
bestrewed with very curious productions of fusion and torre- 
faction; the crevices emit burning fumes of sulphurous 
acid, bitumen, and water; and even Humes continually 
arise when the fire is consuming a stratum near (he surface. 

The sandstones and schists, that accompany the burning 
scams of coals, arc either simply torrefied, or changed into 
red, light, and rugged scoria;, or violet-coloured, bluish, gray, 
and often striped, enamels. The acidoselpburons vupouss 
attack, deprive of colour, and decompose pryt of these 
products, and frequently reduce them to powder; and ni 
their expense arc formed the vitriolic saline substances, that 
are found in such great abundance, either Ju the cavities of 
the masses, or amid the earth resulting from their decompo¬ 
sition, or on the surface of the ground. The simple or 
alkaline* sulphate of alumina constitute almost the whole of 

these saline substances. They exhibit themselves in all forms ; 

* 

in disseminated particles, discoverable only by their acerb and 
styptic taste, in whitish efflorescences, and filamentous and 


* The alkali is probably furnished either by the combustion of 
the coal, or the decomposition of the feldspar, which abounds in 
the rocks afibclcd by the acidosulphurous vapours. 

A a # 2 silky 
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silky masses, !n yellowish mamillary incrustations, or in 
confused masses, friable, cavernous, white, gray, yellow, 
red, or a mixture of all these colours. It may not be su¬ 
perfluous to add, that the last variety is sometimes met 
with in blocks or incrustations weighing several pounds. 

Such are the general characters of these alum mines, but 
there are particular ones, which ought to be noticed. 

The alum mine of Lassalieis in the bottom of a valley, 
at the foot of the hill of the same name, two miles north by 
west from the town of Aubin. The surface it occupies on a 
slope of about 45°, docs not amount to 2 heef. [247 acres]. 
The subterranean fire has not exceeded the limits of the coal- 


Burning these 
twenty years. 


The fire now 
«ibkting. 


#* 

Mine of Foil* 
Uinta. 


pit: it occupies the length of 250 met. [273 yards] at the 
foot of the mountain, and extends nearly 70 met. [76 
yards] into it. It has attacked nothing below the level of 
the brook, that flows throngh the valley. 

This pit took fire spontaneously about twenty years ago. 
The stratum of coal, which feeds it, was three or four yards 
thick, and worked by means of levels. Attempts were made 
to extinguish the fire at the time, but in vain. The inclina¬ 
tion of the strata in this part of the mountain is about 8° or 
10° W. N. W.; or contrary to the slope of the mountain. 

The activity of the fire has decreased greatly within these 
few years. It appears to be drawing to an end; or that 
the accumulation of torrefied and decomposed substances, 
that cover the surface, lias retarded its ravages. The effect 
of the exajations made within these six months seems to 
confirm the latter opinion. Vapours now issue out abun¬ 
dantly bf all the new vents they have been able to make, 
and the saline efflorescences increase more rapidly. 

This mine has not been worked aboye nine months. 

Tk© alum mine of Fontaines is at the bottom of the cul- 
de-sac, that terminates the valley of Lassalle, and at the 
foot'of the mountain 2500 met. [2732 ^ards] N. E. of 
Aubin. It takes its name from a hamlet directly above it. 
Its surface is nearly square, and may be 3 hect. [370 
acres]. The foot of the mountain at this place has a slope 


of about 50°. 


Han burned The fire commenced here eighty years ago. Several 

In tcam# °* COgl WCre theJ1 worltin S> one over *od 

sraus. inclining 
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inclining 35* or 40 ° W. S. W. It was got out by means of 
levels, and with so much the more ease as the mountain 
slopes to the north. |Each seam having been worked in se. 
veral places, and to some distance, as 80 or 100 met., the 
fire has made more ravage, than at either of the other 
three places. Notwithstanding the length of time, the acti¬ 
vity of the fire has not abated, at least in the higher parts. In 
fact we see there the sunken surface of the earth intersected 
by long and deep fissures, the sides of which are in the highest 
state of incandescence, and from which flames, accompa¬ 
nied with suffocating vapours , arc continually escaping. In 
a word, the solfaterra of Fontaines presents the most cu¬ 
rious combination imaginable of all the phenomena above 
described 

The vitrified, scorified, and decomposed matters, that fill 
the space occupied or traversed by the fire, arc very rich in 
aluminous salts. 

The alum mine of Buegno is at the top and on the back Mim* oi 
of the hill of Budgne to the east. It is about 2 kilom. [1f 
mile] west of Aubin. It is the result of the spontaneous 
combustion of a single seam of coal, which commenced 
twenty years ago, and has lost nothing of its activity. This 
seam is several yards thick, and runs east and west,, as the 
ridge of the hill does. Its dip is about 45° south, and 
consequently opposite to the slope of the hill. It is 
easy to distinguish the ontcrops of this seam on the parts 


* The aspect of the alum mine of Fontaines, tl/ie desolation Difference Le. 
and broken s^te of the ground, at first view suggest the idea of tween these 
volcanic phenomena. But on a more attentive examination w ^^ ,0 ^ canicf 
perceive, that the earth has been deranged only by sinking in; 
that there is no fissure which has any resemblance to the mouth of 
a crater; that the scorification and vitrification have been effected 
on the spot; that the products of these two operations do not re¬ 
semble lavas; that* the vajiours always very evidently contain 
bitumen, and never muriate of ammonia; that the salts formed 
are sulphates; that besides no detonation is ever h»*ard, and the 
ground experiences no commotion that can be compared to an 
earthquake: in short, if we set aside the heat and light produced 
by the combustion of the coal, and the aqueous and aeidusulphu- 
rotis vapours emitted, nothing similar to volcanic phenomena ever 
takes place. 

of 



358 


ALUM MINE* OF AUBIN. 


Mini- nf Rrtiif]- 
hunes. 


Produce of the 
mhies. 


of the hill uninjured. They run horizontally about a 
third of the way duiin Hi • hill. The works had not been 
carried Tory deep before !lie fire, but they occupied a con¬ 
siderable length on the outcrop. 

The space deranged and altered by the fire exhibits nearly 
an oval figure. The shorter axis does not exceed 70 met. 
[76 yards’] ; but the greater, which is horizontal, maybe 
150 met. [161 yard©]. The surface cannot be estimated at 
more than 60 ares [148 acres]. The whole of it has ceased 
to form a continued plane with the slope of the mountain, 
which is about 40° ; and exhibits a depression pretty ex¬ 
actly resembling in figure Hie stern of a boat. Part of this 
surface is covered with solid aluminous incrustations, which 
resist the action of the rain in some degree, or arc repro¬ 
duced immediately after, it must be a rich mine, though 
not at present worked. 

The mine of Bourlhoncs is the least of the four. It is 
half way up the hill that faces the mine of Buegne, and 
consequently in the same valley. Their distance from each 
other in a straight line is about 500 met. [546 yards.] 

The fire that formed it has notcontinucd above ten years. 
It is fed at the expense of a single seam of coal several yards 
thick, and inclining 30° or 40V cast, consequently oppo¬ 
site to the slope of the hill. 

The coal had not been worked to any extent, when it 
took fire. The combustion has not yet reached its highest 
degree of activity. The surface of the ground is partly 
covered with grass, partly sunk down, cracked, and torre¬ 
fied. Copious vapours of water, sulphur, and bitumen, 
issue from it. Jts shape is nearly circular, and it may be 
estimated at 30 arcs [74 acres]. The aluminous salts are 
very abundant, but only in certain places; though by proper 
management their formation may be accelerated in others. 
No attempt has yet been made to work it. 

From the two mines, (hat are worked by two companies 

of adventurers, near 17000 myriagr. [167 tuns} of alum 
were made in 1809, which sold for about 120000* fr«. 
\£ 5000]. 


VII. The 
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VIII. 

The Croonian Lecture , on some Physiological Researches , 
respecting the Influence of the Brain on the Action of 
the Hearty and on the Generation of animal Heat . By 
Mr . 13. C. Bhodik, F. R. S . * 

Having had the honour of being appointed, by the pre- hifluowcof 

sident of the Royal Society, to give the Croonian lecture, tile act.ou Lf 

I trust, that the following facts and observations will bc l hc)u«uu 

considcrcd as tending sufficiently to promote the objects, 

for which the lecture was instituted. They appear lo 

throw some light on the mode, in which the influence of 

the brain is necessary to the continuance of the action of 

the heart; and on the cfTect which the changes produced 

on the blood in respiration hare on the heat of the animal 

body. 

I.i making experiments on animals to ascertain how' far Not direct 1/ n*- 
thc influence of the brain is necessary to the action of thc^*^ 1 *' to ' U 
heart, i found, that, when an animal was pithed by di¬ 
viding the spinal marrow on the upper part of the neck, 
respiration was immediately destroyed, but the heart si ill 
continued to contract circulating dark coloured blood ; and 
that in some instances from ten to fifteen minutes elapsed, 
before its action had entirely ceased. I farther found, that, 
when the head was removed, the divided blood vessels 
being secured by a ligature, the circulation still continued, 
apparently unaffected by the entire separation of the brain. 

These experiments confirmed the observation of Mr. Crunk- 
shank + and Mr. Bichat J, that the brain is not di/cclly ne¬ 
cessary to the action of the heart; and that, when the 
functions of the brain arc destroyed, the circulation ceases 
only in consequence of the suspension of the respiration. 

This led me to conclude, that if respiration was produced 
artificially, the heart would coutinue to contract for a 
still longer period of time after the removal of the braiu. 

* Philos. Trans, for ISM, p. 36. 

+ Philosophical Transactions 1795. 

X Rccherches Physiologiques sur la Vie et la Mort. 

Tho 
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No urine 
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The truth of this conclusion was ascertained by the follow¬ 
ing experiment. 

Exp. 1. I divided the spinal marrow of a rabbit in the 
space between the occiput aud atlas, and having made an 
opening into the trachea, fitted into it a tube of clastic 
gum, to which was connected a small pair of bellows, so 
constructed, that the lung9 might be inflated, and then al¬ 
lowed to empty themselves. By repeating this process 
once in five seconds, the lungs being each time fully in¬ 
flated with fresh atmospheric air, an artificial respiration 
was kept up. I then secured the blood vessels in the neck, 
and removed the head, by cutting through the soft parts 
above the ligature, and separating the occiput from the 
atlas. The heart continued to contract, apparently with as 
much strength and frequency as in a living animal. I exa¬ 
mined the blood in the different sets of vessels, and found 
it dark coloured in the venae cava? and pulmonary artery, 
and of the usual florid red colour in the pulmonary veins 
and aorta. At the end of twenty-fire minutes from the 
time of the spinal marrow being divided, the action of the 
heart became fainter, and the experiment was put an end to. 

With a view to promote the inquiry instituted by the 
society for promoting the kuowledge of animal chemistry 
respecting the influence of the nerves on the secretions ♦, 
I endeavoured to ascertain, whether they continued after 
the influence of the brain was removed. In the commence¬ 


ment of the experiment I emptied the bladder of its con¬ 
tents by pressure; at the end of the experiment the bladder 
continued empty. 

This experiment led me to conclude, that the action of 
tho heart might be made to continue after the brain was re¬ 
moved, by means of artificial respiration, but that under 
these circumstances the secretion of urine did not take 
place. It appeared, however, desirable to repeat the ex¬ 
periment on a larger and less delicate animal; and that, 
in doing so, it would be right to ascertain whether under 
these circumstances the animal heat was kept up to the na« 

tural standard. 

• • 


• Philosopliical Transactions for 1809. Journal vol. xxvi, p. 136. 
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Exp. 2. I repeated the experiment on a middle sized dog. 0 Q aA 
The temperature of the room was 63® of Fahrenheit’s ther- flog, 
mometer. By having previously secured the carotid and 
vertebral arteries, 1 was enabled to remove the head with 
little or no hemorrhage. The artificial respirations were 
made about twenty.four times in a minute. The heart acted 
with regularity and strength. 

At the end of 30 minutes from the time of the spinal ^ ct - ion ^ ^ 
marrow being divided, the heart was felt through the ribs heart, 
contracting 76 times in a minute. 

At 35 minutes the pulse had risen to 84 in a minute. 

At one hour and 30 minutes the pulse had risen to 88 iu 
a minute. 

At the end of two hours it had fallen to 70, and at the 
end of two hours and a half to 35 in a minute, and the 
artificial respiration was no longer continued. 

By means of a small thermometer with an exposed bulb, . • 

, , . . . . 9 Aiuina llirat. 

I measured the animal heat at different periods. 

At the end of an hour the thermometer in the rectum had 
fallen from 100° to 94®. 

At the end of two hours a small opening being made in 
tlie parietes of the thorax, and the ball of the thermo, 
meter placed in contact with the heart, the mercury fell 
to 86°, and half an hour afterward in the same situation it 
fell to 78°. 


In the beginning of the experiment I made an opening., 
into the abdomen; and, having passed a ligature round each secivtal. 
ureter about two inches below the kidney, brought the 
edges of the wound in the abdomen together by means of 
sutures. At the end of the experiment no urine was col¬ 
lected in the ureters above the ligatures. * • 

On examining the blood in the different vessels, it was B | ockL 
found of a ilorid red colour in the arteries, and of a dark 
colour in the veins, os under ordinary circumstances. 

During the first hour and a half of the experiment there Muscular con 
were constant and powerful contractions of the muscles of traction*, 
the truuk and extremities, so that the body of the animal 
was moved in a very remarkable manner, on the table, on 
which it lay, and twice there was a copious evacuatiou 
of feces. 


Exp . 
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Exp. 3. The experiment w a $ repeated on a rabbit. The 
temperature of the room was 60^. The respirations were 
made from 30 to 35 in a minute. The actions of the heart 
At first were strong and frequent: but at the end of one 
hour-JO minutes the pulse had fallen to 24 in a minute. 

The blood in the arteries was seen of a florid red, and 
that in the veins of a dark colour. 

A small opening was made in the abdominal muscles, 
through which the thermometer was introduced into the 
abdomen, and allowed to remain among the viscera. 

At the ond of an hour the heat in the abdomen had fallen 
from 100° to S9 y . At the cud of an hour and forly mi¬ 
nutes in the same situation the beat had fallen to 85°, and 
when the bulb cf the thermometer was placed in the thorax 
in contact with the Jungs the mercury fell to 82°. 

It has been a very generally received opinion, that the 
heat of warm blooded animals is dependent on the chemical 
changes produced on the blood by the air in respiration. 
In the two last experiments the animals cooled very rapidly, 
notwithstanding the blood appeared to undergo the usual 
changes in the lungs; and 1 was therefore induced to doubt 
whether the above mentioned opinion respecting the source 
of animal heat is correct. No positive conclusions how¬ 
ever could be deduced from these experiments. If animal 
heat depends on the changes produced on the blood by 
the air in respiration, its being kept up to the natural 
standard, or otherwise, must depend ou the quantity of 
air inspired, and on the quantity of blood passing through 
the It*r»gs in a given space of time: in other words, it must 
be in proportion to the fulness and frequency of the pulse, 
and <hc fulness and frequency of the inspirations. It 
therefore became necessary to pay particular attention to 
these circumstances. 

Exp. 4. The experiment was repeated on a dog of a small 
size, whose pulse was from 130 to 140 iu a minute, and 
whose respirations, as far as I could judge, were perform¬ 
ed from 30 to 35 times in a minute. 

The temperature of the room was 63°. The heat in the 
rcetinn of the animal at the commencement of-the experi¬ 
ment 
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mcnt was 99°. The artificial inspirations were made to 
correspond as nearly as possible to the natural inspirations 
both in fulness and frequency. 

At 20 minutes from the time of the dog being pithed^ 
the heart acted 140 times in a minute with as much strength 
and regularity as before: the heat in the rectum had fallen 
to 90 J. 

At 40 minutes the pulse was still 140 in a minute: the 
heat in the rectum 92j. 

Ac 55 minutes the pulse was 112, and the heat in the 
rectum 90®. 

At one hour and 10 minutes the pulse beat ninety in a 
minute, and the heat in the rectum was 88°. 

At one hour and 25 minutes the pulse had sunk to SO, 
and (lie heat in the rectum was 8 5°, The bulb of the 
thermometer being placed in the bag of the pericardium, 
the mercury stood at 85°, but among the vised a of the 
abdomen it rose to 87 

During the experiment there were frequent and violent 
contractions of the voluntary muscles, and an hour after 
the experiment was begun, there was an evacuation of 
fieces. 

Exp . 5. The experiment was repeated on a rabbit, whose r>]\ \ On a 
respirations, as far as I could judge, were from JO to 4l) 
in a minute, and whose pulse varied from 130 to 140 in a 
minute. The temperature of the room was 57 v \ The 
heat in the rectum, at the commencement of thk experi¬ 
ment, was 1014- The artificial respirations were made to 
resemble the natural respirations as much as possible, both 
in fulness and frequency. 

At 15 minutes from the time of the spinal mart<J\v«bcing 
divided, the heat in the rectum had fallen to 98-$°. 

At the end of half an hour the heart was fell through 
the ribs, acting strongly 140 times in a minute. 

At 45 minutes the pulse was still 140; the heat in the 
rectum was 94°. 

At the end of an hour the pulse continued 140 in a mi¬ 
nute; the heat in the rectum was 92°; among the viscera 
of the abdomen 94°; in the thorax, between the lungs aud 
pericardium, 02*. 

During 
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During the experiment, the blood in the femoral artery 
'was'seen to be of a bright florid colour, and that in the 
femoral rein of a dark colour, as usual. 

♦ The rabbit voided urine at the commencement of the 
experiment; at the end of the experiment no urine was 
found in the bladder. 

Exp. 6. I procured two rabbits of the same colour, but 
one of them was about one fifth smaller than the other. I 
divided the spinal marrow of the larger rabbit between 
the occiput and atla9. Having secured the vessels in the 
neck, and removed the head, I kept up the circulation by 
means of artificial respiration as in the former experiments. 
The respirations were made as nearly as possible similar to 
natural respirations. 

In 23 minutes after the spinal marrow was divided, the 
pulse was strong, and 130 in a minuter the ball of the ther¬ 
mometer being placed among the viscera of the abdomen, 
the mercury stood at 00®. 

At 34 minutes the pulse was 120 in a minute: the heat 
in the abdomen was 05°. 

At the end of an hour the pulse could not be felt, but 
on opening the thorax the heart was found acting, but 
slowly and feebly. The heat in the abdomen was 9l p ; and 
between the lobes of the right long 88 p * 

During the experiment, the blood in the arteries and 
veins was seen to have its usual colour. 

In this therefore, as in the preceding experiments, the 
heat of the animal sunk rapidly, notwithstanding the con- 
tiunance of the respiration. In order to ascertain whether 
any heat at all was generated by this process, I made the 
following comparative experiment. The temperature of 
the room being the same, I killed the smaller rabbit h j di¬ 
viding the spinal marrow between the occiput and atlas. In 
consequence of the ditference of size, ctxterisparibus , the 
heat in this rabbit ought to diminish more rapidly than in 
the other; and I therefore examined its temperature at tha 
end of 52 minutes, considering that this would be at least 
equivalent to examining that of the larger rabbit at the end 
of au hour. At 52 minutes from the time of the smaller 
rabbit being killed, the heat among the yiscera of the ab¬ 
domen 
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dotnen was 92°, and between the lobes of the right lung it 
was 91°. From this experiment, therefore, it appeared, No heat gene- 
not only that no heat was generated in the rabbit, in which$ciaf raping 
the circulation was maintained by artificial respiration, buttion. 
that it even cooled more rapidly than the dead rabbit. 

At the suggestion of professor Davy, who took an in¬ 
terest in the inquiry, I repeated the foregoing experiment 
on two animals, taking pains to procure them more nearly 
of the same size and colour. 

Exp. 7. I procured two large full grown rabbits of thcF.xp.7. Two 
same colour, and so nearly equal in size, that no d’*^crence[,q^ 1 ^ , ! s ^[ 
could be detected by the eye. one artificial 

The temperature of the room was 57°, and the heat in kepl 

the rectum of each rabbit previous to the experimentoth-r not. 
wag 100-J. 

I divided the spinal marrow in one of them, produced 
artificial respiration, and removed the head after having 
secure' 1 the vessels in the neck. The artificial respirations 
were made about 35 limes in a minute. 

During the first hour, the heart contracted 141 limes in a 
minute. 

At the end of an hour and a quarter ihc pulse had fallen 
to 136 in a minute, and it continued the same at the end of 
an hour and a half. At the end of an hour and forty mi¬ 
nutes the pulse had fallen to 90° in a. minute, and the arti¬ 
ficial respiration was not continued after this period. 

Half an hour after the spinal marrow was diwded, the 
heat in the rectum had fallen to 97°. 

At 45 minutes the heat was 95f. 

At the end of an hour the heat in the rectum was 24°. 

At an hour and a quarter it was 92®. 

At an hour and a half it was 91*. 

At an hour and forty minutes, the heat in the rectum was 
90*, and in the thorax, within the bag of the pericardium, 
the heat was 87f. 

The temperature of the room being the same, the second 
rabbit was killed by dividing the spinal marrow, and the 
temperature was examined at corresponding periods. 

Half an hour after the rabbit was killed, the heat in the 
rectum was 99°. 


At 
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At 45 minutes it had fallen to 98°. 

A( the end of an hour the heat in the rectum was 96 J. 

At an hour and a quarter it was 95*. 

At an hour and a half it was 94*. 

At an hour and forty minutes the heat in the rectum was 
93°, and in the bag of the pericardium 90 
The following tabic will shew the comparative tempera¬ 
ture of the two animals at corresponding periods. 


Table ftf their 
co mpar.it i%« 
temperatures. 


Time. 

Rabbit wiih .itificul 
respiration. 

i . . „ .„ _ 

Dead Rabbit. 

Tlicrai in 
r lie licet ein. 

Therm, in the 

Pcricaidiuni. 

Therm, in 
the Rectum. 

1 -- 

Thoriu. in the 
Pciu indium 

Bnfou* the 7 
experiment. $ 
30xnin. aft. 

45- 

60 - 

75- 

90 - 

(100 

100* 

97 

9/.i ! 
94' 

92 

91 

90? | 

871 

100J 

99 

9S 

90* 

95 

94 

93 

90* 

4 . 


The production In this experiment, the thorax, even in the dead animal, 
of animal l'tti cooled more rapidly than the abdomen. This is to be cx- 
clojH'mloii re- plained by the difference in the bulk of these two parts, 
spiutiou. The rabbit in which the circulation was maintained by 

artificial respiration cooled more rapidly than the dead 
rabbit r but the difference was more perceptible in the thorax 
than in the rectum. This is what might be expected, if the 
production of animal heat does not depend on respiration; 
since the cold air, by which the lungs were inflated, must 
necessarily have abstracted a certain quantity of heat, par¬ 
ticularly as its influence was communicated to all parts of 
the body, iu consequence of the continuance of respi¬ 
ration. 

It was suggested that some animal heat might have been 
generated, though so small in quantity as not to counter¬ 
balance the cooling powers of the air thrown into the lungs. 
It is difficult, or impossible, to ascertain with perfect ac¬ 
curacy, what effect cold air thrown into the lungs would 

have 


Objection. 
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kate on the temperature of an animal under the circum¬ 
stances of the last experiment, independently of any che¬ 
mical action on the blood: since, if no chemical changes 
Were produced, the circulation could not be maintained, 
and if the circulation ceased, the cooling properties of the 
air must be more confined to the thorax, and not com¬ 
municated in an equal degree to the moredistant parts. The 
following experiment, however, was instituted as likely to 
afford a nearer approximation to the truth, than any other 
that could be devised. 

■Wt/J-8. I procured two rabbits of the same size and F.xp. 8. At- 
colour: the temperature of the room was fir. 1 killed tcmp 
one of them by dividing the spinal marrow, and imme¬ 
diately, having made an opening into the left side of the 
thorax, l tied a ligature round the brae of the heart, so as 
to stop the circulation. The wound in the skill was closed 
by a suture. An opening was then made into the trachea, 
and the apparatus for artificial respiration being titled into 
it, the lungs wrre inflated, and then allowed to collapse as 
in the former o pci intent, about ?>(l tinus in a minute. This 
was coniimicJ for an hour and a I. ilf, and (lie temperature 
was examined at different period*. The temperature of 
the room being the same, 1 killed the second rabbit in the 
same manner, and measured the temperature »at corres¬ 
ponding periods. The comparative temperature of the two 
dead animals, under these circumstances, will be seen in the 
following table. 


I 

t 

Dead Rabbit «Iiom lis.ig.. | 

"1 

Dead Rabbit * 1 :^,* Uuigs 

wi it*. not inflated. 

• * 

1 

Time. 

1 

i 

i 

weto inflated. 

I 

Tlicim. in the 
Rectum. 

i 

Therm in 

Ui»‘Tho:ax. 

Theim. in the 
Rectum. 

Theim. In 
the Thorax 

IB.'fon' the ex¬ 
pen meat. 

30 min. aft. 
a 5 

100 

9? 

95} 

94 

i 

91 • 

! 100 

1 9S 

! 96 

| 911 

! 93 

Rf> I 91-J 

8R* 

i , /*i\ 

i 75 - 

; so-- 


Tabulated 

Mlith. 


Ill 
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Ko animal heat In this last experiment, as may be seen from the abov$ 
apparently pro- the difference in the temperature of the two rabbits, 

•piration. at the end of an hour and a half in the rectum, was half a 

degree, and in the thorax two degrees and a half; whereas, 
in the preceding experiment, at the end of an hour and 
forty minutes, the difference in the rectum was 2£ degrees, 
and in the thorax 3 degrees. It appears, therefore, that 
the rabbit in which the circulation was maintained by arti¬ 
ficial respiration cooled more rapidly on the whole, than 
the rabbit whose lungs were inflated in the same manner 
after the circulation had ceased. This is what might bo 
expected if no heat was produced by the chemical action of 
the air on the blood; since in the last case the cold air was 
always applied to the same suiface, but in the former it 
was applied always to fresh portions of blood, by which 
its cooling powers w ere communicated Jo the more distant 
parts of the body. 

In the course of the experiments which I have related, I 
was much indebted to several members of the Society for 
promoting the Knowledge of Animal Chemistry, for many 
important suggestions, which have assisted me in. prosecut¬ 
ing the inquiry. Mr. Home, at my request, was present 
at the seventh experiment. Dr. E. N. Bancroft was pre¬ 
sent at, and assisted me in the second experiment: and Mr. 
William Braode lent me his assistance in the greater part of 
those which were made. I have been farther assisted in 
making \\c experiments by Mr. Broughton, surgeon of the 
Dorsetshire regiment of militia, and Mr. Richard Rawlins, 
and Mr Robert Gatcombe, students in surgery. • 

Many other ex- I have selected the above from a great number of similar 

pen meats gave expcriirv'Mi (s, which it would be needless to detail, ft is 
nmuar results. ‘ r 

sufficient to state, that the general results were always the 
same; and that, whether the pulse was frequent or slow, 
full, or small, or whether the respirations were frequent or 
otherwise, there was no perceptible difference in the cool* 
ing of the animal. 

From the whole we may deduce the following con* 
elusions: 

I. The influence of the brain is not directly necessary to 
the action of the heart. 


^ General con 
elisions. 


2. When 
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2. When (he brain is injured or removed, the action of 
the heart ceases, only because respiration is under its in¬ 
fluence, and if under these circumstances respiration is ar- 
ficially produced, the circulation will still continue. 

3. When the influence of the brain is cut off, the se¬ 
cretion of urine appears to cease, and no heat is gene¬ 
rated; notwithstanding the functions of respiration and 
the circulation of the blood continue to be performed, and 
the usual changes in the appearance of the blood are pro¬ 
duced in the lungs, 

4. When the air respired is colder than the natural tem¬ 
perature of the animal, the effect of respiration is not to 
generate, but to diminish animal heat. 

Addition to the Croonian lecture for the Year 1810. 

( P . 207.) 

In the experiments above detailed, where the circulation Artificial re¬ 
spiration pro¬ 
duces similar 

beau was removed, 1 observed that the blood, in its pas-changes on the 

sage through the lungs, was altered from a dark to 

scai let colour; and hence I was led to conclude, that the 

actiun of the air produced in it changes analogous to thdfce, 

which occur under ordinary circumstances. I have lately, 

with the assistance of my friend Mr. W. Brando, made the 

following experiment, which appears to confirm the trutli 

of this conclusion. 

An clastic gum bottle, having a tube and stop-cock con-Experiment to 
neetpd with it, was filled with about a pint of oxigen gas. sl,ow lIl “* 

The spinal marrow was divided in the neck of a young 
rabbit, and, the blood vessels having been secured, the head 
was removed, and the circulation was maintained* by in¬ 
flating the lungs with atmospheric air for five minutes, at 
the end of w hich time the tube of the gum bottle was in¬ 
serted into the trachea, and carefully secured by a ligature, 
so that no air might escape. By making pressure on the 
gum bottle, the gas was made to pass and repass info and 
from the lungs about thirty times in a minute. At first, 
the heart acted one hundred and twenty times in a minute, 
with regularity and strength; the thermometer, in the rec¬ 
tum, rose to 100°. At the end of an hour, the heart 
acted as frequently as before, but more feebly; the blood 
Vol. XXIX.—Si/PPEEMUNT. B b in 


was maintained by means of artificial respiration after the 
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in I he arteries was wry little more florid than that in the 
TSins; thfc thermometer : i the rectum had fallen to 93°. 
The gum bottle was then removed. On causing a stream of 
the gas, which it contained, to pass through lime water, 
the presence of carbonic acid was indicated by the liquid 
being instantly rendered turbid. The proportion of car¬ 
bonic acid was not accurately determined; but it appeared 
to form about one half of the quantity of gas in the bottle. 

B. C. BRODIE. 


IX. 


Diuoxidatian of 
iron by hidro- 
|?en gaj. 


More weight 
lo.-ft than in ths 
reduction by oil 
and charcoal. 


The experi¬ 
ments repeated. 


Notes by Mr. J. II. Hassenfratz on the Disoxidation oj 
Oxide of Iron by Hi dr ogen Gas *. 

Desirous of repeating the experiment of Messrs. 
Priestley, Chaussier, and Amadeus Berthollct, on the dis¬ 
oxidation of iron by hidrogen gas, I last year employed 
Mr. Charbaut, then a pupil of the School of Mining, to 
make the experiment in my presence. He proceeded in two 
ways: in one the iron was disoxidated by hidrogen, in the 
other by oil and charcoal. In the latter experiment the 
metal was fused by iucrca6iug the temperature, so as to 
obtain a button of iron. 

On comparing these two modes, I was astonished to find, 
that the dimiuution of weight of the oxidulc of iron by hi- 
drogen was always greater than that effected by oil and 
charcoal. The perplexity into which I was thrown by these 
results^ in'ducejl me to repeat the experiment anew. Ac¬ 
cordingly this year I employed at the Practical School of 
Mining the pupil Desroohes, of whose sagacity and pre¬ 
cision I was previously satisfied, to decompose by the action 
of hidrogen gas oxidules of iron from tlic valley of Aoste, 
and specimens of oligist iron from Elba, while other pupils 
assayed the same minerals before me in the dry way. The 
results obtained agreed precisely with those of last year. 


* Ann. de Chim. volt lxxiii, p, H7. 


Finally 
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Filially, at my departure from Moutiers, I requested the 
pupil Desroches to make fresh experiments on the decom¬ 
position of the oxidule of iron of Cogne, and oligist iron 
of Elba. The official statement of these experiments, cer¬ 
tified by engineer Leboulleugcr, 1 shall proceed to lay be¬ 
fore the public. 

Experiments on the Disoxidation of Oxide and Oxidule 

of Iron. 

Tt has been said, that all metals arc capable of being dis- Disoxidation of 
oxidated by beat, and that the temperature required for metals b 7 lieat. 
their reduction is much higher than that of their oxidation. 

It is easy to conceive, that, if the tendency to take the 
aeriform slate be less powerful than the attraction of the 
oxigen by the metal, the oxigeu will be solidified, and an 
oxide formed: but if the elasticity be superior to the at¬ 
traction, no combination, or oxidation, will take place. 

This occurs in the manufacture of minium: too strong a 
fire produces massicot, and sometimes reduces the oxide en¬ 
tirely. It is observable too, that, beyond a certain tern- Oxidation 1>? 
pera'are, the time required for oxidation is in the inverse 
ratio of the heat. This I had an opportuity of observing 
iu the oxidation of iron by heat last year. Having taken 
some pure filings of good iron, and exposed them to a 
graduated heal, I obtained in a very little lime an addition 
of 32 per cent: I increased the heat and the current of 
air, but it was a long while before 1 gained-40 per cent5 
and it was not without a groat deal of trouble, and a very 
long time, that [ obtained the known result of 45 per cent, 
which I could not exceed. 

• % 

But is heat alone capable of reducing all mcfals ? This Aic all metals 
question is already decided with respect to some, which l>y 

have bnt a feeble attraction for oxigen. As to those which 
retain it forcibly, it may be, that the heat requisite for their 
disoxidalion is superior, or at least equal to that necessary 
for their fusion; and then it would be impossible to separate 
the gas from the metal. 

But if a powerful disoxidizer be employed in conjunction 
with caloric, so great a heat will not be required to reduce 
the metal; this no doubt induced the younger Mr. Ber- 

B b 2 thollet 
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thollct to employ hidrogou gas in his experiments, which 
I repeated as follows. 

Two specimens I took 5 gram. [77*23 grs.] of oxidulatcd iron of Cogue, 

of native oxide anl j a s j m p ar Quantify of oligist iron of Klba, and placed 

of iron exposed 

io the action of them in a semicircular tnbe with tw'* compartments, intend.* 
*' as - ed each to hold otic of the oxide 1 :. Tin* n,>« *, furnish, 
with a long stem cut <*d at out end, ' *• # u«<J [u i • 
barrel open at both ends t»ri '•.»*»•!/ • wed, h »i* - oat* . 
externally w»th loam, iu i.cse, .. tro r *» '‘lid&tljc. At 
the rnrml end of tin ,rem* which answer*., jo • -. of the 
ends of the g n n barrel, a . orml tube was .M\ terminat¬ 
ing under wai<- , an : »«itc:n • * / alioid a passage to the super* 

jftiious hid’ ogen g.s upon: .:f fhe apparatus, which 


wore collecicd »0 ' die- 

i |. 

u 4ter. 

uml resting on a 

perforated tc*i, iii.dcrnv.i** 

vl« 

(he t\ 

:*pcm*d. The 

g unbar rel vas placed •* im « 

. ; from fhv •, 

..•v .• . .iinarr, 

* 

the opening of which w' • 

in. '• 

• 

• • • 

4 % A 

. : *. a a / 

[12'8] high from the t ;iiV- 

w 

1 

1 • ,\'v « 

• 

the nozzle of a pair of oi * 

4 1 

*• • 

! 

«• .1. «.•' V s • 

the gun barrel was lit tt 'u t l 

*i 

ru i ! 

!*’ . . • t/'nwit 

nicating with a coc* ;•!. 

lu »• 

■ ? 

* . hi *y h>,. 

mersed in a tub of water. 

the pi 

“SMI ft* 

i*i’ which was in. 


tended tc force out the hidrogeit gas, v ;ih w hich the jdi 
was kept constantly filled. 

All ihc parij of the apparal is being securely fixed and 
luted, if wi« found »o ,»• air light, by packing a measured 
portion f i:on» the iar In.' . us at the otliei 

extremity 

Jlidrogrn gas '■ i* r:» ; *e» .*•:* md 

dilutei^ sulphuric acid • the fm uV was f‘ Jeu win* rharroal; 
the fire was kindled, and l> * wo genfiy. VVh r; , tac g;** . 
barrel was redhot, w hich might easily be seen through the 
glass tubes at its two extremities, the cock was closed, and 
the jar filled with hidrogen gas. T l, is gas was then passed 
through the apparatus, by opening the cock a little. Part 
of the gas was absorbed; and the remainder, which was re¬ 
ceived in the bottles with the aqueous vapour that condensed 
in them, was returned into the jar. In this process the 

v 

oxidule and oligist iron at this temperature, presenting to 
(he gas a porous mass, which it could easily traverse, each 

particle 
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particle was surrounded with hidrogen, gave up its oxigen, 
and formed vapour of water, which was perceived to con¬ 
dense in the curved tube at the extremity of the barrel; 
and which, at the close of the operation, when the heat 
nil* ev.—Mjvc, traversed all the water in the tube and the 
‘ ot'its. pr»* ‘‘King wreaths of white vapour, similar to 

i w >ckets. 

s wi* taken <o k*t;» in the tub a sufficient quantity 
tit *.*"•< r io cover *•»! and al>o such a quantity of gas 
in tho % i,*r, ti» the t -*.«urc should be always nearly the 
same, ai.'! tin la^sage of the gas cotocqucntly uniform. 
'I'hc fire nas gradually r.icicas * • Out bsorpiion still tak¬ 
ing place, it \\as stopped when *i nnp* «ircd to be at a maxi¬ 
mum. i (hen thought l ot td, (' i the fire was not 
stronger than .-.'ight have br*i »roduccJ in a common fur- 
%v±*"* orr >• . /died with »he current of air passing 
1 ; . .h r ». 1 on, so that» , heiiows were useless. This 

n* v;*v. u . *iy as a onjccture, more decisive 

, i * i • * > *;u.« i(. 

- • .*' >»'oyi .i« tne operations of sup¬ 

ply in;- * i. . «!»g (he ja* with hidrogen, emptying under 
it the Oudtes* »u<aini,ig the hidrogen that had passed thru ugh 
flic apparatus preparing others to receive that which was 
cons(.i..il) issuing from it, and keeping up the level of the 
wvtcr in the (wo tubs, for fou" Iiour6 and s haK. At the 
expiration of this time the ?rou o de c having absorbed the 
i b;>+i.«s o r ’ ui" n jaf that had n prepared, it 
*.» hs r* >.r*y * t -In Ap*. rinicfi and for my 

own (isf iv.c;oi* . i.i«»•*' me tu 1 t. the guuba. re* th *c 
? vin—ocd the p. 1 * i*ou . of tnc lube, and the curved 

.-•id of tli tin enabled mr o draw out the tube Vi4h an 
non wire. 1 weighed the iron immediately: that of Cogue 
weighed 4*19 gr. [6i-72 grs.] ; that of Elba, 3*77 gr. 
['38*23 grs.] 

The oxidulc of Cogne had become altogether stony, and 
of a yellowish gray. Many pieces of the oligist iron had 
lost their metallic lustre, having turned yellowish, and ac¬ 
quired a duller lu9trc like that of silver: but I was not cer¬ 
tain, that (his iron was reduced, siucc no superfluous hi- 
drogun gas had passed over. 

3 This 


Their weight 
after the ex- 
1 Aliment, 

which was per- 
).nj.s incom¬ 
plete. 
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and therefore 
repeated. 


Weigh is. 

State of the 
iron of Cogne, 


This induced me to continue the experiment. The ap. 
paratu6 was fitted up again as before; and, after T had 
made a considerable quantity of hidrogen gas, and taken 
the precautions abovementioned, the lire was kindled, and 
gas was passed over, till no sensible absorption look place. 
All the fuel remaining in (he furnace was then consumed, 
by continuing the action of the bellows; and during this 
combustion gas was still passed over, that no water might 
introduce itself into the gunbarrcl dining its cooling, which 
was thus effected very gradually. The jar was cooled full 
of gas, and the apparatus taken to pieces as before. 

The oxidulo of Cogue now weighed .VG9 gr. [56 SDgrs.] 
and the oligist iron of Klba 3'32 gr. [61 ’2S grs.] 

The oxidulated iron of Cogue had altogether lost its 
metallic lustre: its yellowish aspect exhibited spots separ¬ 
able from the yellowish gray ground, which, examined 
with a lens, exhibited a sort of metallic arborizations of the 
colour of cast iron. On hammering it acquired lustre, 
and flattened, but at length broke (owing, no doubt, to 
the impurities of the ore). Its fracture was then very 
brilliant, and resembling that of iron. 


and of til?.; of 
Elbi. 


Tbe iron of 
Cogne cjia- 
tys:d 


The iron of Elba had likewise lost its metallic lustre, 
but had assumed a duller, resembling that of silver. Some 
parts had the appearance of a sponge, coloured super, 
finally with a fugitive tint, varying from yellow to that of 
coarse Prussian blue, and thence to violet. All its species 
were malleable, and were reduced thinner under the ham¬ 
mer than the iron of Cogue before they broke. After the 
experiment the specimens were analysed, to determine ex¬ 
actly the quantity of iron they contained. 

The *3*69 gfcun. [56 99 grs.] of iron of Cogue were 
treated with nitromuriatic acid. A large quantity of nitrous 
acid was evolved in red fumes, which proved the great dis- 
oxidation of the oxidule. That nothing might be lost, it 
was not levigated; which did not prevent the action from 
befog brisk, and completed in a few hours, even without 
beating. This was necessarily the case; for, the iron hav¬ 
ing been rendered very porous by the process of tiisoxida- 
iion, every particle of the metal was separated, as it were 
from the rest, and from the earthy particles, so that the 

acid 
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acid could act on them with facility. Hating evaporated The iron of 
to dryness, water was added, and a little muriatic acid, 
take up the oxide of iron separated by drying. A whitish 
granular precipitate was obtained; which, collected on a 
tiller, washed and calcined, became very white, and weigh, 
ed 0*36 of a gram. [5*56 grs.] This was silex. 

The solution, of a fine orange yellow colour, was sa¬ 
turated by ammonia; only taking care to leave a slight ex. 
cess of acid, to hold in solution all the earths, that might 
have fallen down with the oxide of iron. This oxide wag 


collected on a filter; and the liquor assayed by carbonate 
and oxalate of ammonia to detect the presence of alumine 
and lime. No precipitate being thrown down, the liquor 
was evaporated to dryness ; anti the muriates, oxalates, and 
Carbonates of ammonia and magnesia (for, if there were 
any earth present, it could only be magnesia) were after¬ 
ward calcined. The ammoniaeal salts were volatilized; and 
a substance was left (if wjo an oxalate), which, having 
been again calc nod on a porcrlait; tut, became w hite, and 
weighed 0*31 of a gr. [4 79gis.] It was magnesia. 

As the oxide of iron remaining on the filter might still 
contain other metals and earths, it was treated by acetic 
acid, and heat' d to dryness. Water was then added, and 
it was hcatid to dryness again. Lastly, after having added 
more water, cleaned the capsule, and heated a little; the 
solution was filtered, evaporated to dryness, and the rc. 
giduuni calcined on a porcelain test. The whole was vola¬ 
tilized, except a blackish, alkaline substance, incapable of 
being weighed, which was presumed to bo lime (proceeding 
from the fillrcs^ contaminated by the carbou of the dccojn* 
posed acetic acid. • 

The iron left on the fill re was treated with muriatic acid, 
because it was suspected to contain silex; for the nitro- 
muriatic acid might have dissolved a portion of this earth 
in its state of disintegration, and the ammonia would have 
precipitated the silex with the iron. This in fact was the 
case: for, afl^r having filtered the fplution Qf iron, there 
was a residuum, which, when washed and calcined, be*, 
came very white, and weighed 0*2 of a gram. [3‘09 grs.] j 
and this was fiflex. 

The 
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Result*. 


Results of the 
ArwlyMS of the 
iron of Elba. 


Results from 
the iron of 

(Cogne, 

* 


i 

The iron was precipitated by ammonia, which was boiled 
on it repeatedly to remove the acid; and, after calcination 
in the open air, 4*08 gr. [63*02 grs.] of fine red oxide of 
iron were obtained. 

Thus the oxidulitcd iron of Cogne yielded 
Red oxide of iron - 4-07 3 grammes = 62*86 grains 

Silex - - 0*56 = 8*65 

Magnesia - - 0-31 = 4*79 

Accordingly it contained C*87 of a gr. [13*44 grs.] of earth : 
and consequently of the 5 gr. [77*23 grs.] employed only 
4*13 gr. [63*75 grs.] were oxidule. Now in the experi¬ 
ment of the disoxidation the 5 gr. [77*23 grs.] were re¬ 
duced to 3*69 [56-99 grs.]: 4*13gr. [63*75 gr*.] o' •►»»•,■alo 
therefore contained i*31 gr. [20*23 grs.] of oxigen (lost in 
the experiment;) and consequently the oxidulated iron of 
Cogne is at per cent, or 31*72 per cent. 

In like manner the oligist iron of the isle of Elba 
yielded by analysis 

Red oxide of iron - 4*4 grammes = 67*96 grains 

Silex - 0*25 = 3*86. 

Thus, as there were 0*25 of a gr. [3*86 grs.] of earth, 
there were only 4*75 gr. [73*37 grs.] of oxide in the sub¬ 
stance employed: and, as the 5 gr. [77*23 grs.] were re¬ 
duced in the experiment to 3*32 gr. [51*28 grs.], they had 
lost 1*68 gr. [25*95 grs.] ; consequently there were l*68gr. 
[25*95 grs.] of oxigen to 4*75 gr. [73*37 grs.] of oxide. 
The oligist iron of the isle of Elba therefore has per 
cent of oxigen, or 35*37 per cent nearly. * 

If we may be allowed to depend on these results, we 
may conclude, tjiat the oxidulated iron of Cogne contains 
32 of oxigen in 100 of the oxidule; and that the oligist 
Iron of Elba contains 35 of oxigen in 100 of oxide. 

Other Results . 

It has b?cii seen, that there were 4*13 gr. [6375 grs.] 
of oxiduje in the iron of Cogne, and that this iron was 
oxidized in the proportion of 31*72 per cent. It has .ap¬ 
peared too, that the 3*69 gr. [56*99 grs.] of iron of Cogne 

% 

• Just above it is said 4*08 graiq. 


obtained 
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obtained by disoxidation contained 0-87 [13*44 grs.] of 
earth; consequently there were 3*69—0*87 — 2*82 gr. 

[43 56 grs.] of pure iron. In the analysis of this iron 
4*07 gr. [62*86 grs.] of red oxide were obtained: the red 
oxide therefore contained 4*07—2*82= 1*25 gr. [19*31 grs.] 
of oxigen; and consequently was at ‘Jj-J 0 per cent, or 44 
per cent and upward, (allowing for any trifling errour). 

As to the iron of Elba, wc find by calculation, that the and that of 
red oxide obtained was at 43 per ccntand upward, allowing 
likew ise for any trilling errour; and if we take the mean 
of the two results, admitting decimals and allowing for any 
little errour, we shall find, that the red oxide is at 41 per 
cent. 

In some troublesome experiments, which I shall not dc- Hidrngen ob- 
scribe, I was employed to obtain hidrogen by the decom. ! a,,ud b - v l* ass " 
position of water. For this purpose I took some very fine \x5nwhv™** 
iron wire, which I weighed and introduced into a gunbarrel, 
adapted to this a retort filled with water, and proceeded in 
the usual way. After the process I had a wire extremely State of tin* 
increased in size, consisting of an assemblage of octacdral * roa ‘ 
crystals so small us to be visible only by a lens, and form. 

Ing a fragile wire oxided in all parts. I weighed it, and as 
there were still some parts that had been less heated, and 
not perfectly oxided, I pulverised the oxidulc, subtracted 
the iron thus separated, and on calculation found I had au 
oxidulc of 32 per cent and upward. 

DESROCHES. 

This is to certify, that these experiments were made it 
the laboratory of the School of Mines jn the mouth of 
August, 1809. 

LE BOULLENGER. 

Observations by Mr. Hassenfratz. 

It follows from the experiments of Mr. Desroches, that Observations by 
the oxidule of Cogne lost 0*317 of oxigen, which amounts fa^**** 
to 46 parts to 100 of iron; and that the oligist iron of 
Elba lost 0*3537, which would make more than 54 to 100 
of iroi^ 

The 
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Results. 


Results of the 
anal vms of the 
iron of Elba. 


Results from 
the iron of 
lOogne, 


The iron was precipitated by ammonia, which was boiled 
on it repeatedly to remove the acid; and, after calcination 
in the open air, 4*08 gr. [6302 grs.] of fine red oxide of 
iron were obtained. 

Thus the oxidulated iron of Cogne yielded 
Red oxide of irou . 4*07 s grammes = 62*86 grains 

Sites - 0-66 = 8*65 

Magnesia - - 0*31 =4*79 

Accordingly it contained 0*87 of a gr. [13*44 grs.] of earth : 
and consequently of the 5 gr. [77*23 grs.] employed only 
4*13 gr. [f>3*75 grs.] were oxidnle. .Now in the experi¬ 
ment of the disoxidation the 5 gr. [77*23 grp.] were re¬ 
duced to 3*69 [56-99 grs.]: l*13gr. [G3*75 grs.] of *.m4>iIo 
therefore contained 1*31 gr. [20*23 grs.] of oxigen (lost in 
the experiment:) and consequently the oxidulated iron of 
Cogne is at J-J.° per cent, or 31*72 per cent. 

In like manner the oligist iron of the islo of Elba 
yielded by analysis 

Red oxide of iron - 4*4 grammes = 67*96 grains 

Silex ■ - - - 0*25 = 3*86. 

Thus, as there were 0*25 c*f a gr. [3*86 grs.] of earth, 
there were only 4*75 gr. [73*37 grs.] of oxide in the sub¬ 
stance employed : and, as the 5 gr. [77*23 grs.] were re¬ 
duced in the experiment to 3*32 gr. [hi*28 grs.], they had 
lost 1*G8 gr. [25*95 grs.]; consequently there wore l*68gr. 
[25*95 grs.] of oxigen to 4*75 gr. [73*37 grs.] of oxide. 
The oligist iron of the isle of Elba therefore-has per 

cent of oxigen, or 35*37 per cent nearly. * 

If we may be allowed to depend on these results, wc 
may conclude, tjiat the oxidulated iron of Cogne contains 
32 or oxigen in 100 of the oxidule; and that the oligist 
iron of Eiba contains 35 of oxigen in 100 of oxide. 

Other Results 

It has been seen, that there were 4*13 gr. [63*75 grs.] 
of oxiduje in the iron of Cogne, and that this iron was 
oxidized in the proportion of 31*72 per cent. It has .ap¬ 
peared too, that the 3-69 gr. [56*99 grs.] of iron of Cogne 

• Just above it is said 4*08 grai^. C. 


obtained 
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obtained by disoxidation contained 0*87 [13*44 grs.] of 
earth; consequently there were 3*69—0*87 = 2*82 gr. 

[43 56 grs.J of pure iron. In the analysis of this irou 
4 07 gr. [62*86 grs.] of red oxide were obtained: the red 
oxide therefore contained 4-07—2*82=rl *25 gr. [19*31 grs.] 
of ovigen; and consequently was at per cent, or 44 
per cent and upward, (allowing for any trilling errour). 

As to the iron of Elba, we find by calculation, that the ami that of 
red oxide obtained was at 43 per centand upward, allowing Eilw - 
likewise for any trilling errour; and if we take the mean 
of the two results, admitting decimals and allowing for any 
little errour, we shall find, that the red oxide is at 41 per 
cent. 

In some troublesome experiments, which I shall not dc- Hidrogan De¬ 
scribe, I was employed to obtain hidrogen by the decom- ! amwl °Y l ,ass * 
position of water. For this purpose 1 took some very fine iron win*, 0 ** 
iron wire, which 1 weighed and introduced into a gunbarrel, 
adapted to this a retort filled with water, and proceeded in 
the usual way. After the process I had a wire extremely State of th* 
increased in size, consisting of an assemblage of octacdral ,rou * 
crystals so small as to be visible only by a lens, and form¬ 
ing a fragile wire oxided in all parts. I weighed it, and as 
there were stiil some parts that had been less healed, and 
not perfectly oxided, I pulverised the oxidulc, subtracted 
the iron thus separated, and on calculation found 1 had an 
oxidulc of 32 per cent and upward. 

DESROCHES. 

This is to certify, that these experiments were made at 
the laboratory of the School of Mines jn the month of 
August, 1809. 

LE BOULLENGER. 


Observations by Mr. IIassenfratz. 

It follows from the experiments of Mr. Desroches, that Observations by 
the oxidulc of Cogne lost 0*317 of oxigen, which amounts ^ Hai>seri " 
to 46 parts to 100 of iron; and that the oligist iron of 
Elba lost 0*3537, which would make more than 54 to 100 
of iroi^ 

The 
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More lots in 
the reduction 
by ludrt.gen 
rhun in f-ut by 
charcoal. 

Possible ratifies 
of the differ¬ 
ence. 


Addition to the 
iron by carbon, 


and by carbon 
and oxigen. 


Difference be¬ 
tween the two 
ores. 


The oxidate of Cogne, treated with charcoal, in one 
experiment yielded from 6 gr. [77*23 grs.) a button con¬ 
taining 3*42 gr. [52*82 grs.] of iron, and 0*66 of a gr. 
[10 ] 9 grs.] of scoria*, which would make the loss about 
27 to 100 of iron; and in another experiment the 5 gr, 
yielded a button containing 3*08 gr. [52'21 grs.] of Iron, 
and 0*78 [12*05 grs.] of scoria*, making the loss 25 to 100 
of iron. VVc will take the highest term, 27. 

The oiigist iron of Eiba yielded from 5 gram, a button 
of iron weighing 3.6 [55*6 grs.] and0*1 [I*54gr.] of scorise; 
which would m ike the loss 30 to 100 of iron. 

Thus the difference of loss in the two modes of reducing 
the oxide of iron would be for the oxidulc of iron of 
Cogne -16 by hidrogen, ami 27 by charcoal; and for the 
oligist iron of Elba 64 by hidrogen and 30 by charcoal. 

With regard to the causes, that may produce this dif¬ 
ference, we may distinguish thrfec: 1, the charcoal, that 
combines with the iron, when the metal is fused with this 
combustible: 2, the oxigen, that may remain combined 
with the iron in the metallic button obtained : 3, the action 
of the hidrogen on the iron, the gas dissolving and carry¬ 
ing off some of the metal. 

Desirous of knowing what might be the influence of each 
of these causes, I fused in a crucible lined with charcoal 
5 gr. of iron wire previously soaked in oil, and obtained 
a button weighing 5-13. Hence it follows, that somewhat 
less than 0*03 of carbon was combined with it. 

I afterward dissolved 5 gr. of iron iu nihicacid, in order 
to oxidate the raefal to a maximum : moistened the oxide 
with oil; placed # it in a crucible lined with charcoal to fuse 
it; an*d obtained a button weighing 5*2: consequently 0*04 
of carbon and oxigen bad combined with the iron. 

Supposing, that 0*04 of carbon aud oxigen remained in 
the buttons obtained from the oxidulc of Cogne and the 
oligiet iron of Elba, it would follow, that the oxidulc of 
Cogne had lost near 32 per cent of oxigen, and the iron 
of Elba near 3G. 

These two results agree in placing the oxidulc of Cogne 
in the rank of black oxides obtained by the decomposition 
of water over iron; for this proportion of 32 is nearly 

what 
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what I have deduced from the experiments of several able 
chemists on the composition and decomposition of oxidulcs 
of iron. .It is also the same as Mr. Desrochcs has deduced 
from the experiments he made this year at Moutiers. 

It follows too from these experiments, that the oligist 
iron is mere uxided than the oxidulc, as the learned Mr. 

Hauy had concluded from the colour of these two ores 
when powdered. 

But w hen we have taken account of the carbon and Los*: m the ra« 
oxigen combined in the metallic button obtained from • h«V m ium 
disoxidafioti of oxides of ir#>n by charcoal, it appears, that a« counted for. 
the loss they undergo in their reduction is still less titan that 
which occurs when they are disoxided by hidrogen ; since in 
the la;ter case the oxidulc of C ogne lost -1C to UK) of iron, 
wJ»ile it lost but in the reduction by charcoal: and the 
iron of L'.lba lost 54 with hidrogen, and only "0 with char¬ 
coal. 

Is this difference ascribable to the solvent action of hi. Imn apparently 
drogen ? Some observations seem to w arrant this conclusion. r mnI o't'by 

1, When the hidrogen gas obtained by the decomposition of the ludrur.*u. 
water passed over iron, or by dissolving this metal in acids, 
or otherwise, is preserved in jars over water, the interior 
of the jars sometimes becomes coaled with a slight stratum 
of oxide of iron. 2, At the end of the account of his ex¬ 
periments Mr. Dosrodies had added the following note. 

<c A great deal of ferruginous hidrogen gas was evolved, as 
I found by its smell; so that probably some iron was lost 
in the passage of the hidrogen gas through it.” 

I do not think however, as Mr. Desroclies observes, thatThisUescrve* 
we should hastily conclude hidrogen to have a solvent ac- ln( * ulry * 
tion on iron from his experiments alone.* They dyinlfl be 
repeated and varied in several ways, before we decide on 
a fact of such importance. It is sufficient for me at pre¬ 
sent to have called the attention of chemists to a result, that 
is worthy their consickiatiun. 


X. Determination 
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composition or amalgam of ammonia* 


Quantity of h\ 
drngen confaiu 
«*<l in amalgam 
of ammoiuu. 


Quantify of am 
ntonia wntain- 
wl m amalgam 
cf ammonia. 


X. 

Determination of the Quantity of Hidrogen and of Am¬ 
monia contained in the Amalgam of Ammonia: by Messrs . 
Gay-Lussac and Thenard*. 

-WE took 3 069 gr. [47*403 grs,] of mercury, placed 
* them in a small cupel of sal ammoniac at the negative pole, 
and, when their hulk was about quintupled, threw them 
into a conical glass filled with water, in which was pre¬ 
viously placed a small jar also filled. The bubbles of air, 
that might hare been adherent to the button of amalgam, 
were at first suffered to escape, by keeping the jar close to 
the sides of the glass; after which the jar was raised, so as 
to let the button fall to the bottom, and all the hidrogen 
gas arising from it was collected gradually in the upper 
part of the jar Six buttons of amalgam, each made with 
a similar quantity of mercury, and treated in this manner 
successively, produced such a quantity of hidrogen, that 
the mercury had absorbed 3*47 times its bulk of this gas in 
passing to the state of soft amalgam. To avoid every 
source of errour, the bulk of the mercury employed and 
of the hidrogen collected was measured in the same tube, 
which was accurately graduated. 

A second experiment, made also with six buttons of soft 
amalgam, having affoided results scarcely differing from 
the preceding, they may be considered as exact, or at 
least as approaching very nearly to the truth. It may 
happen however, that, on a repetition of these experi-* 
ments, other numbers than ours maybe found; and this 
mast Necessarily be the case, if the amalgam were not 
made so as to obtain it soft, or so that the mercury enter¬ 
ing into it should have its bulk at least quintupled. 

We imagined at first, that by amalgamating a given quantity 
of mercury and deducting the known weight of the mercury 
and the hidrogen it contained, we should find exactly the quan¬ 
tity of ammonia entering into the amalgam. But we soon 

* Annal. de Chirn. voJ. Ixxiii, p. 20 . 0 . Extracted from a paper 
read to the Institute, September, 1800. 


found 
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found, that this mode of analysis was very inaccurate: 1st, 
because the amalgam is half destroyed before it is well dried : 

2 dly, because this amalgam displaces a volume of air, of 
which it is difficult to take account: Silly, and lastly, be¬ 
cause, on introducing it into the phial, the hidrogcu and 
ammoniaca! gas evolved take the place of a quantity of 
air, which cannot be estimated, and must necessarily occa- 
Mon great errours in the results. Hence the weights of all 
differed from one another. One gave us on 3*069 gr. of 
mercury an augmentation of 0*002; another, an increase 
of 0*00J ; a third, of 0*0045 ; and a fourth, of 0*001 only. 

It is even possible, that a loss of weight might appear, 
since the air of the phial is replaced by hidrogcu and am* 
inoniaral gas. Such no doubt were the causes of Air. Dav>’s 
mistake, when he found that mercury, in forming an 
amalgam, was increased only a twelve-thousandth of its 
weight. 

Impelled by these reasons to reject this mode of analysis, Vodeof ana- 
wc cmploj'cd the following, which wc consider as very c '»‘i>l<\*c«l. 
exact. Knowing the quantity of hidrogen contained in the 
ammoniacal amalgam; and not doubting, that the hidrogen 
and ammonia were in a uuiform proportion to each other 
in this amalgam, we had recourse to this proportion, to de¬ 
termine the whole quantity of the ammonia it contained. 

For this purpose w^ converted into amalgam 3*069 gr. 

[47*403 grs.] of mercury; after the amalgam was well 
dried with blotting paper, we introduced it immediately into 
a small jar very dry, and a quarter filled with mercury; 
and immediately too clapping a finger on the mouth of th«? 
jar, we shook the whole together for a few minutes. Iu 
this way the portion of amalgam that still subsisted* was de¬ 
composed, the hidrogen and ammonia it contained return¬ 
ing to the state of gas; for the moment the little jar was 
immersed in mercury and unstopped, the mercury was seen 
to siuk. Three other similar experiments were made, in 
order to obtain more decisive results; and after each ex¬ 
periment the gasses were passed into one and the same very • 
dry tube filled with mercury. When they were thus all 
collected in the tube, the quantity of ammooia they con¬ 
tained was determined by agiutiug them with water. Then, 

to 
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to know exactly the quantity of hidrogen present, which, 
in this res id 11 am, was mingled with a great deal of common 
air, it was burnt in Volta’s eudiometer, with an addition 
of hidrogen and oxigen in kvown quantities, in order to 
render the combustion complete and more easy. 

Results. Thus we found, that in these gasses the ammonia was to 

the hidrogen as 28 to 23. But as we knew, that the mer¬ 
cury absorbed 3*47 times its hulk of hidrogen in passing 
* to the state of soft amalgam, it follows, that* in acquiring 

this state, it absorbs at the same time 4-22 times its bulk 
of ammoniaca! gas: and consequently the mercury, in pass¬ 
ing to the state of amalgam, is increased in weight about 
0 0007; while from the experiments of Mr. Davy it is 
increased only a twelve-thousandth. Our increase tools a 
minimum; for it is very possible, that a part of the am¬ 
monia is absorbed in the course of our experiment. Though 
this iucrcase is very small, it would appear sufficient to 
explain the. formation of the amalgam, if it be considered, 
that hidrogen and ammonia are very light substances ; and 
that, being retained in this amalgam by a very weak affinity, 
•they are scarcely more condensed than in the free state. 


XL 

On the Decomposition of some vegetable or animal Sub¬ 
stances subjected to the Action of Jleat: by Mr. Gav- 

• Lussac*. 

% 

Some , W HEN certain substances belonging to the vegetable 

dneomp^ a^by or animal kingdom, as oxalic acid, iudigo, &c., arc sub¬ 
jected to distillation, part is decomposed, and part is vola¬ 
tilized without alteration. To prove, that this is not owing 
to the impurity of these substances, we have only to distil 
anew what was volatized, and wc shall find as much in pro¬ 
portion decomposed as the first time; so that, if the pro. 
oess be frequently repeated, we shall obtain a complete de- 
• composition. These facts, though very remarkable, have 

* Ann. dc Chim. vol. Ixxiv, p. 18 P, Communicated to the 
Society of Arcueil, November, 180P. 
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not sufficiently engaged the attention of chemists: I Trill 
therefore endeavour to explain them from the principles I 
have laid down in a paper on the volatilization of sub¬ 
stances, printed in the first volume of the Society of ArcueiL 
The question to be solved is this: Why. when certain sub-Why’ 
stances of the vegetable or animal kind are distilled, is part 
decomposed, and part volatilized? Why are they not en¬ 
tirely volatilized, or entirely decomposed? 

The substances, that present to us this kind of altera- Volatilization 
tion arc volatile, and at the same time capable of being de- 
composed by licit. Farther, asuh:iancc cannot be vola¬ 
tilized below the point at which its vapour has a degree of 
elasticity sufficient to ovc. cotie the weight of the atm os- 
pherc, miles* this v.iprur » mix w ith the air, or some or n-w.sted bv 
other elastic fluid. S 45 *- 


Now if a substance, that h both volatile and capable of A«utata»ee 
being decomposed, be Miliccfcu to tiu % action of heat, it ,7nJcd whlioii* 
may happen »*ilher that i: will be completely volatilized,dcc*>iui>«*moii, 
before i» CA».r .icnces a juj17 m “rut of heat to decom- lheC0lltrarv 

pose it; o: that i 4 v. i)i be decanip >scd, before its Tapour 
has acquired a sufficient c las licit}, to overcome the pressure 
of the atmosphere.. 

In the first case there is tin difficulty: it is that of theFiist case. 

distillation of acetic acid, alcohol, ether, volatile oils, &c. 

As to the substances included in the second, as indigo, the Second 

oxalic, gallic, and succinic acids, wax, suet, fixed oils, &c. 

they begin to be decomposed, before (bey are volatilized: 

but, as their decomposition produces gasses, these gassesOausc of a 

partial vola¬ 
tilization : 

the same manner as the air causes that of water below its 
boiling point. * • 

Since the gasses that result from the decomposition of a which may be 
substance are the cause of its volatilization, and withdraw P rCTe,lled * 
it from complete destruction; and as all clastic lluids possess 
the same properties in this respect; it is easy completely to 
volatilize indigo, several vegetable acids, and many other 
substances, without (heir undergoing any alteration. It 
is sufficient, to keep their temperature a little below that 
at which they are decomposed, and fo cause a current of 
some elastic fluid, that has no chemical action on them, to 
pass through them* 


will cause the volatilization of the part not decomposed, in 


These 
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REMARK ON MR. MOORE’S PAPER ON ROCKETS. 


These observations will be found, no doubt, capable of 
frequent application. It was from not being acquainted 
with them, that Mr. Chcvreul has given an explanation of 
the action of caloric on indigo, which is by no means sa¬ 
tisfactory. 


XII. 

Remark on Mr. Moore's Paj»cr on the Motion of Rochets 
In a Letter from a Correspondent. 


To Mr. NICHOLSON. 


SIR, 


Remark on Mr. Your readers undoubtedly feel much indebted to Mr. 
on^ck^tf 3 ^ 01, Moore for some ingenious papers upon the motion of 

rockets. As the subject is an important and curious one, 
it is highly deserving of accurate investigation. On this 
account I am desirous of pointing out to Mr. Moore’s no¬ 
tice, as early as possible, an errour into which he has in¬ 
advertently fallen. In bis investigation of the resistance 
opposed to a cylinder moving in a lluid, in a direction in¬ 
clined to the axis, he expresses the sine of the angle PT n 
(see fig. 2, Plate vii,) in terms of the sines and rosine9 
of PTQ, and QTn; forgetting that the three angles are 
in different jdanes, and consequently that the trigonome¬ 
trical formula, to which he refers, will not apply. 

I am, Sir, 

Yours, &c. 

ZENO. 
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giowth of, 1—Of firs, 203 
Burckhardt, M. 75 

C. 

Cagniard-Latour, M. his improved fire 
engine, 78, 175 
Calomel, analysis of, 228 
Caloric, ace Heat 

Capillary attraction, new instrument 
for measuring, 1 '> t 
Carnot, N 175 

Cedars, natural hi.tory of, 209, 297 
Cements, arc Mortar*. 

Cents, mount, mincralogical descrip¬ 
tion of, 310 

CiubeausMcre, M. his instrument for 
facilitating the reduction of plans,179 
Cliaptal, M. 154 
Charles, M. 175 

Chemistry, atomic system of, 143 
<*h •n'M.ix, M. his analysis of potash, 
120, 224—On the quantity of oxigen 
in muriatic acid, 129—On oximu- 
riatic and hypcroximuriatic acid, 272 
ChevreuI, M. on the bitter principle, 
and artificial tannin, 153 
Children, J. G. esq. his experiments 
on the combinations of boracic acid 
with potash and soda, 119 
Clarke, Dr. (of Nottingham), his me¬ 
teorological table, for that place, in 
the year 1810, 135 

Cold, radiation and efforts of, 217, 263 
Colours, ancient, found at Pompeia, 
154 

Conductors for ligittning, faults in Uiose 
In general use, and method of ob¬ 
viating, 307 

Cook, Mr. B. on the prevention of da¬ 
mage by lightning, 305 
Cordage, .«ee Thread. 

Cotdier, M. cm the mineralogy of mount 
Meemr 310—On the alum mines of 
352 

Correa, M. on the germination of the 
water lily, 237 

•orrosivc sublimate, analysis of, 228 


Cotton, substitute for, 161,278 
Crane, William, esq. on the hypet- 
oximuriate of soda, in answer to the 
queries proposed by F. D. in the 
Journal for April last, 44 
Crocodile, respirations of the sharp¬ 
nosed of America, 240 
Crops, rotations of, 314 
Croonian lecture, on some physiolo¬ 
gical researches, respecting the; in¬ 
fluence of the biain on the action of 
the heart, ami on the generation of 
animal beat, 359 
Cubiere, M. 315 

Cuthbcrtsrm, J, <sq. on the voltaic 
battery, 29 

Cuvier, M. on fo&sile animals, 154—On 
amphibious mammalia, 238—On th« 
feline genus, 239 
Cypress firs, description of, 207 

D. 

Dalton Mr. on the scale of the baro¬ 
meter, 105—On the nature of potaJi 
and soda, 120—Observations on his 
opinions, 121 , 121—On potassium, 
sodium, &c. 129—On the atomic 
principles of chemisrry, 143 
D’Arcet, M. ou the decomposition and 
loss of weight of the alkalis, 1 18 
Davis, Mr. J, his method of assisting 
the escape of persons and the re¬ 
moval of property from houses on 
fire, 321 

Davy, Mr. E. on the hyperoximuriate 
of potash, 126 

Davy, Di. H. on some of the combina¬ 
tions of oximuriatic gas and oxigen, 
and on the chemical relations of these 
principles to inflammable bodies, 112 , 
222 , 268 —Ou the nomenclature of 
the oxinj uriatic com pounds, 2‘3J, U i 4 
Davy, Mr. J. on the nature of potas¬ 
sium and sodium, in answer to Mi. 
Murray, 35—On the nature of oxi 
muriatic gas, in answer to the snnv, 
39, 235—Mr. Murray's reply, 187 
Daubuisson, M. his account of a pri- 

niitive 
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mitire gypsum, 292—Description of j 
his new invented sailing vcfscI, 620 
DccamloUe, M. on marine plants 159 
Decomposition of bodies by galvanism, 
how effected, 27— Of acid*; and al¬ 
kalis, prize question on, 152—Of 
ccitain sulManc.es by h«*at, 382 
Delambro, M. his analyM.s of the pro¬ 
ceedings of the mathematical and 
phys'n al class of the French Na¬ 
tionalInstitute, for 18C9, 72 
JM.irochc, M. on ichthyology, 210 
JVhslc, M. on the poison of the upas, 
314 

Dctrey, M. sen. his manufacture of 
thread dockings, 319 
Diamond, capable of decomposing 
•water, at a very high temperature, #9 
—New crystalline form of, 155 

Disoxidation of oxide and oxidole of 
iron experiments on, 371 
X>iltany, hazard, experiments on, in 
proof of the opinion that its fluwcr> 
emit an inn.imm.tuh! gas, 1*6 
J>umi it, M. on tha sense of smell in 
fishes, 344 

E. 

Earth, itf rotation, Ac. 7*—Pirliaju 
subject to iriegularitics, 73 — its 
figure, 77 

Edgeworth, L. e.q. on a new method 
of roofing buildings with Hag stone*, 
81 —His mode .of securing memon.'ls 
for the information of posterity, 85 
Edinburgh, Royal Society of, its pro¬ 
ceedings, 151—Royal Medical So¬ 
ciety of, prize questiou by, 152 
Edmonstcm, Dr. 236 
Electrical energies, how far they may 
be identified with chemical affinities, 
12 

Electro-chemical inquiries, 78 
Emery, a substitute for, 155 
Engine, on a new principle, descrip¬ 
tion of, 175—Jts application, 178 — 
for extracting foul air, 330 
Ether, its combustion in oximuratic 
gas, 140 


Evaporation, economical proce«s for, 
without heat, wrongly ascrib- d to M. 
De Montgolfier, 138 

F. 

F. IX Answer to his queries relative to 
the hyperoximuriatc of potash, 44 

Fettstein, apparently the same with 
Swedish natrohlc, 287—Constituents 
of, 288 

Filtration of water, new method of, 324 

Fire engine improved, by an inveise 
application of Archimedes' screw, 78 

Fire escape, a new, description of, 321 

Firs, natural history and uiran&cnient 
of, ana, 295 

Fishes, respiration of, 312—Question 
whether tlu-y possess the faculty ol 
smelling, 344 

Flax, substitutes for, 161,278 

Forcing-house for grapes on a new con¬ 
struction, 109 

toister, T. esq.on Mr. Howard’s theory 
of rain, 142—On an occasional in¬ 
crease and decrease oi the bulk of the 
hair of the head, 303 

Forsyth** method of reanimating old 
trees, 5 

Fossile animals, geological observations 
drawn from, 153 

FuKUiella, said to evolve hidrogen gar, 
06—Experiments in proof, 67 


Galvanic decomposition, 23, 11C—In¬ 
quiry concerning the ratio of the 
p*>we* of igniiin^wires to the num- 
bei of plates, 29—Anomalies in Dr. 
Davy’s experiments, New expe¬ 
riments by Messrs. Singer and Cuih- 
bertson, 31 

Gardening, new practice of, with re* 
spect tu the nraiiagcuu-nL of laces, 5 
Gas, evolved from the mixture of •and 

with lime, 181 

Gas, hidrogen, experiments oft its 
deoxidating oxide of iron, 370 
Ga% uxigen, its combinations with the J 
metals from the fixed alkalis, Ac. 11 3, 


Cc2 


222 
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222 Quantity of, in oximuriatic 
acid, 12 *—Irs combinations with oxi- 
muriaiic pa*, 208 

Gas oximuriatic, its nature, formation, 
and various experiments on, -39, 312, 
133, 222, 268 

Ga^cs inicctcd into the blood vessels of 
animals, 314 

Gauthcy, M. hismodeof estimating the 
force ol a stream, 69 

Gay-Lusiac and Thenard, Messrs, on 
the peroxides of potash and soda, 36 
28, 11 j—On Mr. Davy's three papers 
relative to the metals of the alkalis, 
59—On the dip of the magnetic 
SIC ‘die, 77—On the combinations of 
gaseous substances with fetch other, 
and the com pounds of nitrogen, 79— 
On the absorption of oxigen ky pot¬ 
ash and barytes, when heated, 115, 
118, 224—On the quantity of hi- 
drogen and ammonia contained in the 
amalgam of ammonia, £80—On the 
decomposition of some vegetable or 
animal substances subjected to the 
action of heat, 382 

Gtfoffroy, M on the classification of 
apes, £39—On two birds hitherto im¬ 
perfectly known, *239—On tortoises, 
ib. 

Gordon, Dr. on the qualities of sound, 
236 

Grape house, method of constructing, 
109 

Grasses, their fructification, 158—Ger¬ 
mination of, 238 

Grfegoirc, M- on an ancient bell of very 
loud tone, 315 

Guyton de Morveau, M. 79, 155 

Gypsum, primitive, a stiatum of, 292— 
Other strata, 310 

11 . 

Hair* of the head, occasional increase 
and d^'-'ease of the bulk of, 303 

H*U,*"nev. James his substitute for 
hemp, prepared from bean sulks, 2 - 8 

'Hall, sir J. his experiments on heat 
modified by compression, 151 


Hall, M. esq. on the nature of heat, 

215, 257 

Harlem, Royal Society of, its proceed¬ 
ings 315—Prize questions, 316 
Hairows, expanding, for cleaning land, 
302 

Hassenfrati, M. on the deoxidation of 
oxide of iron by hidrogen gas, 370 
Heart, motion of the, how far in¬ 
fluenced by the bruin, S59 
Heat, animal, experiments on, 366 
Ilcat, nature of, 215, 257—Its sources, 

216, 259—Us motion, 217, 260-# 
F.fFects, 218, 264—Capacity, 220, 
266—Vib; ation, 25R 

Hemp, mi bo i lute for, lGl,278 
Henly, Mi. on electric conductors, 307 
Hcrschcll, Dr. his experiments on the 
transmission of sunbeams through 
transparent medium-, 2G0 
Higgins, Mr. W. hh hypothesis of the 
composition of water, and on the con¬ 
stitution of sulphuretted hidrogen,124 
Horn silver, analysis of, 225 
Ilorsburgh, J. esej. notice of his India 
Maritime Directory , 152 
Horses, how to relieve when fallen down 
in the shafts of loaded carts, 326 
Howard, Mr. illustration of his theory 
of rain, 143 

Humboldt, M. Von, on the respiration 
of crocodiles, 240—And of fishes, 312 
Hutton, Mr. J. jun. his unproved reap¬ 
ing hook, for corn, 171 
Huttonian theory of volcanoes, 151 
Hydiophobia, prize essays on, 3£Q 

I. 

Ibbetson, Mrs. on the interior of plants, 
3—On Forsyth’s method of reanimat¬ 
ing old trees, 5—On the fir tribe, and 
its arrangement, 2 *2, 295—On the 
motion of baiberry flowers, 213 
Iceland, geological remarks on, 151 
Ichthyology, recent researches in, 240 
Imaginary quantities, defective algo¬ 
rithm of, 254 

Implement for extirpating docks arnj 
thistles, 301 

Imric, 
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Iwric, col. 47 

Ink, vegetable, that cannot be oblite¬ 
rated, 154, 320, 343 

-, various methods of restoring the 

traces of, when obliterated, 3**9 
•-, improvements in the manufac¬ 

ture of, 341 

Inscriptions on tiles, deposited under 
public buildings, for the information 
of posterity, bo 

In .tiument for reducing or eulaiging 
plans, 179 

Iron nunc of Copnc, supposed to be the 
richest m tlu* world, 200 
Iron water pipe-, on the use of, and 
mode of securing thcii joints, 136 

J. 

Jacksonian picmiuins, distribution of, 
320. 

Jameson, Profe-sor, on the possible ex¬ 
istence of voal in :1 jq depositions of 
U\i sand stone in S.*::laiid, 152—On 
the Iceland eryst A, 2 6 
Jeffery, Mr. Win. In- expanding har¬ 
rows, f. r cleaning foul land, ami 
linn owing in seeds, 303 
J. INI. answer to, 139 
Jussieu, his new order of plants, 158 
Justus, reply to his rem.oks on potas¬ 
sium, sodium, Ac. 129. 

K. 

JClaproth, T)i. his examination of na- 
trolite, 286 

Knight, T. A. Esq on the term of life 
and strength of a plant, 5-—Ills forc¬ 
ing house for grapes; and best me¬ 
thod of constructing them for other 
fruits, 109—llw improved method of 
cultivating the Alpine strawberry, 
214—His account of a mule between 
the ass and female zebra, 127 

L. 

Labillardiere, M. on a new plant of the 
palm kind, 138 

Lagrange, M. on the stability of the 
planetary sytem, 72 


Larnouroux, M. on marine plants, 159 
Laplace, M. on the motion of the moon, 
73—His coefficient for barometrical 
measurements preferable in some 
cases to that of Ramond, 77. 

Larches, description of, 209.—Fructi¬ 
fication of, 297 

Lcarh, M r . W. E. on the arrangement 
of the diptera tribe, 152 
Leblanc, M. on the domestication of 
the vicugna of America, 315 
Lee, II. P. E*q. his newly invented 
thrashing machine, 274 
Legendre, M. his new theorems in 
fluxions, 75 

Leslie, Mr. on the transmission of heat, 
solar amrt'uliiUTy, through transpa¬ 
rent mediums, 26:) 

Light, piopagatton of, 78 
Lightning, proposition for the preven¬ 
tion oi damage by, .05 
Life bo«t, made of i common ship’s 
boa., 80. 

Lime, cohesion of, with mineral, ve¬ 
getable, and animal Mibstinces, 181 
Lily, water, germination of, 237 
L. O. C. on the sMc of the barometer^ 
105—On tlie construe non of an air 
pump for procuring a prefect va¬ 
cuum, 107 
Lunar tables, 75 

Lyall, Mr. U. the sensible perspiration 
of the dicumnus a.’bur, 66 
Lydiatr, Mr. K. on the different forces 
with winch tubes, bars, and cylin¬ 
ders. adhere to a maguet, 34. 

# •*]. 

Mackenzie, Sir G. on the rocks of Ice¬ 
land, lot 

Magci.die, M. on the poison of the- 
upa^, J14 

Magnetism, its effects on tubes, ban, 
&c. C4 j 

Mariotte’s experiment on tVe current 
of he Seine, found to be col. ^t, 71 
Matliematicus on the defective aJgo- 
riilun of imaginary quantities, 254 
Malhicu, M .ou the figure of the Earth,7* 

Mayc ock. 
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Maycock, Dr. on the hypothesis which 
refers chemical affinity to ihe elec¬ 
trical energies of the particles of mat¬ 
ter, 1C—On the transmission of heat 
Through u transparent medium, 2G0 
Mcertcn, M Van, on the combustion 
of ether, juntah, camphor, and csscn- 
tial oil* in oximuriaiir pa*., 140 
Metals from the fixed alkali'*, their 
combinations with oxiinuiiatic gas 
and oxigen, 110, 16-3 
Metals, common, their combination* 
with oximuriatic gas, 22.0 
Metals of the earths, action of oxigen 
and oxirnuriatic ga* on, 222 
Meteorological Journal, for ^pnl, 80— 
May, 160 

Meteorological table for Nottingham, 
during the year 1810 , 1 55 
JVIczin, mount, m'mcralogieal descrip¬ 
tion of, 310. 

Mirbel, M.* on the physiology of 
plant*, 2)6 

Wichelotti, his process for ascertaining 
the velocity and strength of a current 
• of water, GO 

Micrometers, applicS\o the barometer. 
78 

Montgolfier, M. 175 
Moon, motion of the, 75 

jyioo«e,W.esq.on the motion of rockets, 
both in nonresisting, and resisting 
mediums, 242—Remarks on his the¬ 
ory, 384 

Mortars and cements, 154—Cohesion 
which lime contras with mineral, 
vegetable, or animal substances, 181 
Motion of rockets, theory of, 241 
Moult, Mr. W. his new method of 
using the filtering stone, 324 
Mule, between the ass and zebra, 127 
Muriates of the metals of the earths, 
,ex/«*iments on, 222 

Answer to his observa- 
the nature of potassium and 
jO.podium, 35—Reply to his strictures 
on Dr. II. Davy’s theory respecting 
”. ffcimumUc gas, 39—Observations on 


his paper on oxigen contained m 
that gas, 235—His defence of hi* 
strictures on Dr. Davy's theory, 187' 

N. 

National Institute of France, proceed¬ 
ing* m, 72, 153, !7:» t 2.36, 312 
Nat roUte of Klaproth, di>unet from the 
sodaliu? of Dr. Thomson, 286 

-, Swedish, appjientlv the same 

with the fetutein of \Vcrne», 287 
Nauche, M. on the contraction of ihc 
muscles, 313. 

NcHIc, magnetic, observations on the 
dip of, 77 

Nettles, fibres of, a siibMitutc foi flax, 
hemp, tow, and cotton, 101 
Nightshade, experiments with the 
juice of, 314 

Nomenclature of the oxirnuriatic com¬ 
pounds, reflections on, 233 
Nystcn, Dr. on the effect of gasses in¬ 
jected into the blood vessels of ani¬ 
mals, 314 


O. 

Onion, vegetation and growth of the, 
236 

Ornithology, recent discoveries i n , 239 

Oxidation and disoxiddtion, experi¬ 
ments on, 371 

Ox idee, metallic, how affected by the 
action of oxirnuriatic gas .'27,371 

Oxide* el soda and potash, 2b 

P. 

Pakali, Baron, on the velocity of the 
Danube, 71 

Palissot-Bnauvoi», M. on the fructifica¬ 
tion of grasses, 158 

Pari*;, academical society of sciences, 
ai.d society of encouragement at, their 
proceedings, 319 

Percy, M. on wine coolers used in 
Spain, 315 

Peroxides of the alkalis, treatod with 
acid*, 38 

Pine 
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Pine stove, improvement in the con¬ 
struction of, 111 

Pin us balsAmca, descript i<jp of, 208 
Planetary system, question relative to 
Us stability, 72, 7. r » 

Plans, instrument for reducing, or en¬ 
larging, l',9 

"V\Ai\Vs\nVex or wnfc \»ww\\\ 

of their buds, 1—-Cause of death hi. 
f>—- \.'lur.il affinity of, 11—-Source of 
their nutriment, 2:36 
PI; v fair, professor, his illustration of the j 

iluttonian theory of volcanoes, 161 

Pneuntatio, experiments in, 107 
Poi«on<» experiments on, 314 
Poisson, M. on the vaiiaLmns of tin 
elements, ol the pie nets, * .id on the 
rota’iori of the c.uth, 72 
Po.i-'an, M mi grasses, •• »8 
Por.e.ri, liype.roximurute of its forma¬ 
tion, 126 

F<,ta».tra ati \ • ditim, Vittre.is rwpcii 

ments om, « \ 6 >, 11 1 **„», 

Poyfere. De Ceie, 'M on the mode of | 
wjsbillg wr Mb 

Pr.ri\ !\ir. J. 1*. »m th»* use of iron 
pipf° f<»x eons eying w»*er, and m >de 
of .teeming their joints, h>6 

P*UC «ine lions, :;ir. 

irony, M. De, on bannnetrical mra- 
suronu /its of ineon-idei.iblc heights, 

~ hi the illsi uiion of a new on- | 
jzim , 1: 6 

‘ •overbal, M. on inspiration, 3!J 

R 

Rain, illustration of Mr. Howard's theo- 
r» of, 142 

• Rain table lor the year 1810, 104 

Ram end, TV1. In- coefficient f.n barome- 
tiical meas moments, ro-» great lor . 
considerable heights, 77 
Reaping hook improved, 171 
Regihe*, M. his :heuniain.-ter, to esti¬ 
mate and cump.,ic the velocity u f the 

cm rent of uvers, 68 
Repulsion, see A in action 
Re-ip nation, cjcpc.iinw«it> jii, *:!?, 


Rhcumamcter,description and use of,68 
Rkherand, Professor, on the contrac¬ 
tion of the muscles, 319 
Risseau, M. on Ichthyology, 240. 

Ritter, M. on tile electrical decompo¬ 
sition of potash and soda, 1 \ 6 
Rivers, iralTumv.nl for measuring l\\c 
xvAocaVJ and force, of, 7A 
Rockets, military, their motion in non- 
resisimg and resisting mediums, 241 
Roofs of flag-stones, method of muk- 
ing, 81 

Romford, Count, distribution of hiv 
prize medals, 319 


S. 

Sage, M. 79—On the best process for 
making solid moruir, or sturco, 181 — 
On a <iilisiitut • for emery, 165—On 
4 »«ne p«*lri{i *d fiuin* 158—On th« 
means of iciticdying the stings o( m- 
and h hss. 314 

• 

St A maud, M. his claim to the mven- 
ti-m of the ec.unoiuiv.aJ process for 
evaporation, ^ 38 

Sap of trees, circulation of, 5, II 
S.uivime, M. on the mineralogy of 
Mount Ceiiis, 311 

Siiivia', M on artificial turquoises, 154 

Svaf! ilding foi walking on a high rooi^ 
r,M .-li uetion of, 8 3 

S'-he»Ieon the lile.u ’hug powers of the 
• ••!!.»tic gas, 234 

Scienii. .: news, 72, !*>!, 236, 312 
SuVli 'irs, natma! history ol, 203 
Ser-w-a'l;ustmg pio.*p;h, 298 
^hijf i»n a i.ew < oiistrtiction, 3?0 
Mni.s bo.it, method of couvciting one 
iota a life boat, 86 

.Sumer, C J. on the Igniting, or 
wii«* hi-R ing power of the \o*t;iic 
batt *w, as proportioned Jo the num¬ 
ber of pitta* employed, 2') 

Sn ell, sj:i>c of, in hshr.s, qaction®on 
the existence of, 344 
Siiu'h, All J5 h i method of raising a 
loaded cart, when the shaft hor*e ia 
fallci., 32 j 

Smith, 
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Smith, Mr. E. on the manufacturing of 
thread, and article* resembling flax, 
hemp, tow, and cotton, from the 
fibres of the common neltle, 161 
Sodalite, a new mineral, 235 
Sodiim and potassium, nature of, 35, 38 
Sounds, qualities of, 236 
Stahl's near discovery of the pure alka¬ 
lis, 117 

Stings of insects and f^Iics, means of 
curing, 314 

Stratingh, M. on the combustion of 
ether, metals, .\c. ill oxiniuriatic 
Rn S MO 

Strawberries, improved method of cul¬ 
tivating, 214 

Sweiger, M. on tortoises, 240 




Tarry, Dr. H. on the process employ¬ 
ed to cause writing to disappear from 
paper, to detect the writing that has 
been substituted, and to revive that 
■which has been made to disappear, 
339—Mis improvement of common 
ink, 341—Notice of a new ink, that 
resists the action of chemical agents, 
154, 343 

Taylor, Mr. J. bis method of ventilat¬ 
ing mines and hospitals, by extiacl- 
ing foul air from them, 330 
Thenard, M. sc* Gay-Lussac. 

Theory and Hypothesis^ Remarks on the 
meaning of the terms, and their dif¬ 
ference, 144 

Thompson, Mr. James, his analysis of 
the sulphate of fcirytes, 225 1 
Thomson, Dr. Thomas, on alfanite, 47 
—On sodalite, 285 
Thistles, description of an implement 
for destroying, ,J3Q1 


Thrashing macMjttfe) an improvement 
in, described, 2^4 

Tli (cad raanul‘..ctured from the fibres of 
cojjir'loii nettles, lGl—From iIiumj of 
. the bean stalk, 278 
Tiu, its combustion in oximuriatlc gas. 


140 


Tobacco, analysis of, 153—Peculiar 
principle in, 153 
Tortoises, ndw species of, 239 
Tow, made of the fibre* of nettles, 161 
—Of the; fibres of bean sulks, 278 
Trees, buds of, their formation and 
growth, 1.—Cause of death in, 6— 
Various juice* of,8 ,1 J—Fir tribe, 202 
Turquoises, artificial, 154 

V. 

Vauquelin, his analysis of tobacco 
and belladonna, 1*3—-On the de¬ 
leterious effect * of tli.* juice of dead¬ 
ly nightshade, '»M—On the analysis 
of in uncivili boll, 315 
Ventilation of mines and hospitals, 3'iO 
Vmis, sec Grape house.—Composition 
t > stop the bleeding of, ill 
Vnlrannei, extinct, in France, Cll 
Voltaic bjttrrv, ratio of its power of ig¬ 
niting wires, 31 

IT. 

Upas, poison of, experiments on, 314 

W. 

Water decomposed !»•; the diamond, 79 
Water pipes of iron, 136 
Wernerian Natuial History Society, 
proceedings at iis sessions, 152, 236 
Wilkinson,l)r. on the ratio of the power 
of ignition in the voltaic battery, 30 
Wine, distillation of, 1 j 4 
W. N. on conductors for lightning, 300 
Wollaston, Dr. his experiments on al- 
1 anile, 48, 55—Oil sodalite-, 286—Ills 
Swedish natrolite probably the same 
as Werner's fcusicin, 287 

Y. 

Yvart, M. on the m**ans of improving 
agricultuia by rotations of green 
crops, 314 

Z. 

Zebra, offspring of, by a male ass, de» 
scribed, 127 

Zeno, on Mr. Moore's paper on lhemo« 
lion of Rockets, 384 
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